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ISOAEC 9506-1 : 1990 (E) 

Foreword 

ISO (the International Organization for Standardization) is a worldwide federation of 
national Standards bodies (ISO member bodies). The work of preparing International 
Standards is normally carried out through ISO technical committees. Esch member 
body interested in a subject for which a technical committee has been established has 
the right to be represented on that committee. International organizations, govern- 
mental and non-governmental, in liaison with ISO, also take part in the work. ISO 
collaborates closely with the International Electrotechnical Commission (IEC) on all 
matters of electrotechnical standardization. 

Draft International Standards adopted by the technical committees are circulated to 
the member bodies for voting. Publication as an International Standard requires 
approval by at least 75 % of the member bodies casting a vote. 

International Standard ISO/IEC 9506-1 was prepared by Technical Committee ISO/IEC 
TC 184, Industrial automation Systems, Sub-Committee SC 5, System integration and 
communica tion. 

ISO/IEC 9506 consists of the following Parts, under the general 
tion Systems - Manufacturing Message Specifica tion : 

title Indus trial automa- 

- Part 7: Service definition 

Part 2: Pro tocol specifica tion 
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ISOAEC 95064 : 1990 (E) 

Introduction 
This part of ISO/IEC 9506 provides a wide variety of Services useful for various 
manufacturing and process control devices. It is designed to be used both by itself and 
in conjunction with Companion Standards, which describe the application of subsets 
of these Services to particular device types. 

The Services provided by the Manufacturing Message Specification (MMS) range from 
simple to highly complex. It is not expected that all of these Services will be supported 
by all devices. The subset to be supported is limited in some cases by Companion Stan- 
dards, and in all cases may be limited by the implernentor. Characteristics important in 
selection of a subset of Services to be supported include: 

a) applicability of the Service to the device; 

b) the complexity of Services and requirements; 

c) the complexity of Provision of a particular class of Service via the network ver- 
sus the complexity of the device. 

Security considerations 

When implementing MMS in secure or safety critical applications, features of the OS1 
security architecture may need to be implemented. Appropriate features should be 
selected from ISO 7498-2 covering safety architectures and features. Those of par- 
ticular interest cover the Position (in OSI) of 

a) access control; 

b) authentication; 

c) non-repudiation. 

Specific implementation methods shall be at the discretion of the implernentor. 

Complexity of Services and requirements 

Some MMS Services are quite complex and should be considered as advanced func- 
tions. Devices used in very simple applications often will not require such advanced 
functions, and hence will not support such MMS Services. 

Keywords 

Application Interworking 
Application Layer Protocol 
Information Processing Systems 
Manufacturing Communications Network 
Manufacturing Message Specification 
Numerital Control System 
Open Systems Interconnection 
OS1 Reference Model 
Process Control System 
Programmable Controller 
Programmable Device 
Robotics Control System 
Virtual Manufacturing Device 

. . . 
Vlll 
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ISOAEC 9506-1 : 1990 (E) 

General 

This part of ISO/IEC 9506 is one of a set of International Standards developed to 
facilitate the interconnection of information processing Systems. It is positioned within 
the application layer of the Open Systems Interconnection Environment as an Applica- 
tion Service Element (ASE) with respect to other related Standards by the Basic 
Reference Model for Open Systems Interconnection (ISO 7498). 

The aim of Open Systems Interconnection is to allow, with a minimum of technical 
agreement outside the interconnection Standards, the interconnection of information 
processing sys tems : 

a) from different manufacturers; 

b) under different managements; 

c) of different levels of complexity; 

d) of different ages. 

Purpose 

The purpose of this part of ISO/IEC 9506 is to define the Service provided by the 
Manufacturing Message Specification. The MMS Service is provided by the Manufac- 
turing Message Specification Protocol making use of Services available from the 
Association Control Service Element (ASCE) and the Presentation layer, as defined in 
ISO 8649 and ISO 8822, respectively. 

This part of ISO/IEC 9506 is concerned, in particular, with the communication and in- 
terworking of programmable manufacturing devices. By using this Standard together 
with other Standards positioned within the OS1 Reference Model, otherwise incompati- 
ble Systems may work together in any combination. 

ISO/IEC 9506-2 specifies the protocol that supports the Manufacturing Message 
Specification. 

1x 
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INTERN-ATIONAL STANDARD ISO/lEC 95064 : 1990(E) 

Industrial automation Systems - 
Manufacturing Message Specification - 
Part 1: Service definition 

1 Scope 

The Manufacturing Message Specifkation is an application layer Standard designed to support messaging communications 
to and Flom programmahle devices in a Computer Integrated Manufacturing (CIM) environment. This environment is 
referred to in ISO/IEC 9506 as the manufacturing environment. This part of ISO/IEC 9506 does not specify a complete 
set of Services for remote programming of devices, although Provision of such a set of Services may be the subject of future 
standardization efforts. 

This part of ISO/IEC 9506 defines the Manufacturing Message Specification within the OS1 application layer in terms of 

4 an abstract model defining the interaction between users of the Service; 

W the externally visible functionality of implernentations conforming to ISO/IEC 9506, in the ferm of procedural re- 
quirements associated with the execution of Service requests; 

4 the primitive actions and events of the Service; 

d) the Parameter data associated with each primitive action and event; 

e) the relationship between, and the valid sequences of, these actions and events. 

The Service defined in this part of ISO/IEC 9506 is that which is provided by the Manufacturing Message Specification 
protocol. The Service may be used by other application layer Service elements or by other elements of the application 
process. 

This part of ISOAEC 9506 does not specify individual implernentations or products, nor doee it constrain the implemen- 
tation of entities and interfaces within a Computer System. This part of ISO/IEC 9506 specifies the externally visible 
functionality of implernentations together with conformance requirements for such functionality. 

2 Normative References 

The following Standards contain provisions which, through reference in thie 
ISO/IEC 9506. At the time of publication, the editions indicated were valid. 
Parties to agreements based on this part of ISO/IEC 9506 are encouraged to 
most recent editions of the Standards indicated below. Members of IEC and 
International Standards. 

text, constitute provisions of this part of 
All Standards are subject to revision, and 
investigate the possibility of applying the 
ISO maintain registers of currently valid 

ISO 646: 1983, Information processing - /SO T-bit coded Character set for information interchange. 

ISO 7498 : 1984, Information processing Systems - Open Systems lnterconnection - Basic Reference Model. 

ISO 7498-2 : 1989, Information processing Systems - Open Systems lnterconnection - Basic Reference Model - Part 2: Security 
Architec ture. 

I S 0 7498-3 : 1989, lnforma tion processing s ystems - Open Systems lnterconnection - Basic Reference Model - Part 3: Namhg 
and addressing. 

ISO 8326 : 1987, Information processing Systems - Open Systems In terconnec tion - Basic connec tion orien ted Session Service 
de finition. 

ISOITR 8509: 1987, Information processing Systems - Open Systems In terconnection - Service conven tions. 

ISO 8571 : 1988, Information processing Systems - Open Systems In terconnection - File Transfer, Access and Management. 
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ISOAEC 9506-1: 199O(E) 

ISO 8649 : 1988, lnforma tion processing s ystems - Open Systems In terconnection - Service definition for the Associa tion Control 
Service Element. 

I S 0 8650 : 1988, lnforma tion processing s ys tems - Open Systems In terconnection - Pro tocol specifica tion for the Associa tion Con- 
trol Service Element. 

ISO 8822 : 1988, lnforma tion processing s ystems - 
de finition. 

Open Systems In terconnec tion -- Connec tion orien ted presen ta tion Service 

ISO 8824 : 1987, lnforma tion processing s ystems - Open Systems In terconnection - Specifica tion of Abstrac t Syntax Notation One 
(ASN. 1). 

ISO 8824/Add 1: - 11, Information processing Systems - Open Systems In terconnec tion - Specifica tion of Abstrac t Syntax Nota- 
tion One (ASN. 1) Addendum 7: ASN. 7 Extensions. , 

ISO 8825 : 1987, Information processing Systems - Open Systems In terconnec tion - Specification of Basic Encoding Rules for 
Abstract Syntax Notation One (ASN. 7). 

ISO 8825/Add 1: - 11, Information processing s ystems - Open Systems In terconnec tion - Specification of Basic Encoding Rules 
for Abstract Syntax Notation One (ASN. 1) Addendum I : ASN. 7 Extensions 

ISO 9040: - 11, lnforma tion processing Systems - Open Systems In terconnection - Virtual terminal Service - Basic class. 

ISO 9041: - 1 ), lnforma tion processing s ys tems - Open Systems In terconnection - Virtual terminal pro tocol - Basic class. 

ISO/IEC 95062 : 1990, Industrial automation Systems - Manufac turing Message Specifica tion - Part 2: Pro tocol specifica tion. 

ISO/IEC 9545-1 : 1989, Information technology - Open Systems In terconnection - Applica tion La yer Structure. 

ISO/IEC 9594: - 11, lnforma tion processing Systems - Open Systems lnterconnection - The Directory. 

I E E E 754 : 1985, IEEE Standard for Binary Floating- Point Arithmetic. 

3 Definitions 

NOTE - The dehitions contained in this clause make use of abbreviations defhed in clause 4. 

For the purposes of this part of ISO/IEC 9506, the following definitions apply. 

3.1 Reference Model definitions 

This part of ISO/IEC 9506 is based on the concepts developed in the Basic Reference Model for Open Systems Intercon- 
nection (ISO 7498), and makes use of the following terms defined in that International Standard: 

a) application-entity; 

W application-process; 

C) application Service element; 

4 open system; 

e) (NJ-protocol; 

(N)-protocol-data-unit; 

9) (Nbservice-access-Point; 

h) (Nj-layer; 

System; 

To be published. 
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ISCMEC 9506-1 r 3 990(E) 

. 
1) (N)-user-data. 

3.2 Service Convention definitions 

This part of ISO/IEC 9506 makes use of the following terms defined in the US1 Service Conventions (ISOBAR 8509) as 
they apply to the Manufacturing Message Specification: 

4 tonfirm; 

W indication; 

4 primitive; 

4 request; 

0) response; 

f ) Service primitive; 

9) Service provider; 

hl Service User. 

3.3 Abstract Syntax Notation definitions 

This part of ISO/IEC 9506 makes use of the following terms defined in the Abstract Syntax Notation One (ASN.1) Speci- 
fication (ISO 8824): 

1) value; 

2) tYPei 

3) simple type; 

4) structure type; 

5) component type; 

6) hg; 

7) wxe; 

8) type (or value) reference name; 

9) Character string type; 

10) boolean type; 

11) true; 

12) false; 

13) integer type; 

14) bitstring type; 

15) octetstring type; 

16) null type; 

17) sequence type; 

18) sequence-of type; 

19) wwd typei 

3 
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ISWIEC 9506-1: 1990(E) 

20) choice type; 

21) selection type; 

22) real type; 

23) Object identifier type; 

24) module; 

25) production; 

26) ASN. 1 encoding rules; 

27) ASN.l Character set; 

28) extemal type. 

3.4 Other definltions 

This part of ISO/iEC 9506 makes use of the following terms: 

3.4.1 AA-specific (Application Association specific): 

An adjective used to describe an Object whose name has a scope that is a Single application association (i.e. the name may 
be referenced only on the application association with respect to which the Object was defined). 

3.42 attribute: 

A data element, having a defined meaning, together with a Statement of the set of possible values it may take. 

3.4.3 conformance buiiding block (CBB): 

An atomic unit used to describe MMS conformance requirements. 

3.4.4 Called MMS-User: 

The MMS-user that iss-Jes the Initiate.response Service primitive. 

3.4.5 Calling MAAS-User: 

The MMS-user that issues the Initiate.request Service primitive. 

3.4.6 Client: 

The peer communicating entity which makes use of the VMD for some particular purpose via a Service request instance. 

3.4.7 data: 

Any representation to which meaning is or might be assigned (e.g. Character-s). 
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ISCMEC 950611: 1990(E) 

3.4.8 domain: 

An abstract Object that represents a subset of the capabilities of a VMD which is used for a specific purpose. 

3.4.9 Domain-specific: 

An adjective used to describe an Object whose name has a scope that is a Single domain (i.e. the name tan be referenced 
over all application associations established with the VMD that may reference this domain). 

3.4.10 download: 

The process of transferring the content of a domain, including any subordinate objects, via load data to an MMS-User. 

3.4.11 gement: 

The management of event conditions, event actions, and event enrollments. 

3.4.12 file: 

An unambiguously named collection of information having a common set of attributes. 

3.4.13 f He Operation : 

The transfer of files between open systems, the inspection, modification or replacement of part of a file’s content, or the 
management of a file and its attributes. 

3.4.14 filestore: 

An organized collection of files, including their attributes and names, residing at a particular open System. 

3.4.15 information: 

The combination of data and the meaning that it conveys. 

3.4.16 journal: 

A set of recorded, time-tagged event transitions, variable data, and/or comments, which may be logically ordered during 
retrieval. 

3.4.17 local matter: 

A decision made by a System concerning its behaviour in the Manufacturing Message Specification that is not subject to 
the requirements of ISO/IEC 9506. 

3.4.18 Manufacturing Niessage Protocol Machine (MMPM): 

An abstract machine that caties out the procedures specified in this part of ISO/IEC 9506. 
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3.4.19 MMS-environment: 

A specification of the Service elements of MMS and semantics of communication to be used during the lifetime of an 
application association. 

3.420 MMSprovider: 

That part of the application entity that conceptually provides the MIMS Service through the exchange of MMS PDUs. 

3.4.21 MMS-User: 

That Portion of the application process which conceptually invokes the Manufacturing Message Specification. 

3.4.22 monitored 

A detected Change in the state of an event condition. 

3.4.23 network-triggered event: 

An event which occurs due to an explicit solicitation by a client. 

3.4.24 Operator Station: 

An abstract Object representing equipment associated with a VMD that provides for inputloutput interaction with an 
Operator. 

3.4.25 predefined Object: 

An Object, whose name is of VMD-specific, Domain-specific or Application Association-specific scope, that is instantiated 
through the use of some mechanism other than an MMS Service. 

3.4.26 program invocation: 

An abstract Object representing a dynamic element which most closely corresponds to an execution thread in a multi- 
tasking environment, which is composed of a set of domains. 

3.4.27 Recelving MMPM: 

The MMPM that receives an MMS PDU. 

3.4.28 Receiving MMS-User: 

The MMS-user that receives an indication or confirmation Service primitive. 

3.4.29 remote device control and monitoring: 

The manipulation or inspection of the state of a device attached to the responder of a Service request. 
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3.4.30 Semaphore: 

A conceptual leck associated with a logical or physical resource that permits access to that resource only by an owner of 
the leck. 

3.4.31 Semaphore management: 

The control of semaphores. 

3.4.32 Server: 

The peer communicating entity which behaves as a VMD for a particular Service request instance. 

3.4.33 Sending MMPM: 

The MMPM that sends an MMS PDU. 

3.4.34 Sending MMS-User: 

The MMS-user issues a request or response Service primitive. 

3.4.35 standardized Object: 

An Object instantiation, whose name is of VMD-specific or Domain-specific scope, whose definition is provided in this part 
of ISO/IEC 9506 or an MMS Companion Standard. 

3.4.36 type: 

An abstract description of a set of values which may be conveyed by the value of a variable. 

3.4.37 upload: 

The process of transferring the content of a domain, including any subordinate objects, via load data fi-om a remote User, 
in such a manner as to allow subsequent download. 

3.4.38 variable: 

One or more data elements that are referred to together by a Single name or description 

3.4.39 variable access: 

The inspection or modification of variables or components of variables defined at a VMD. 

3.4.40 VMD-specif ic: 

An adjective used to describe an Object whose name has a scope that is a Single VMD (i-e. the name may be referenced by 
all application associations established with the VMD). 

4 Abbreviations 
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AA 

ACSE 

AE 

AP 

ASE 

ASN.1 

CBB 

FRSM 

mAM 

MMPM 

MMS 

NC 

OSI 

PC 

PDU 

PSAP 

SAP 

SDU 

ULSM 

VMD 

VT 

: application association 

: Association Control Service Element 

: application entity 

: application process 

: appiication Service element 

: Abstract Syntax Notation One 

: conformance building block 

: file read state machine 

: File Transfer, Access and Management 

: Manufacturing Message Protocol Machine ’ 

: Manufacturing Message Specification 

: Numerital Control 

: Open Systems Interconnection 

: Programmable Controller 

: protocol data unit 

: presentation Service access Point 

: Service access Point 

: Service data unit 

: upioad state machine 

: Virtual Manufacturing Device 

: Virtual Terminal 

5 Conventions 

5.1 Base of Numeric Values 

This part of ISO/IEC 9506 uses a decimal representation for all numeric values unless otherwise noted. 

5.2 Service Parameter Description 

This part of ISO/IEC 9506 uses a tabular format to describe the component Parameters of the MMS Service primitives. 
Esch table consists of up to six columns, containing the name of the Service Parameter, a column each for the request 
(“Req”), indication (“Ind”), response (“Rsp”), and tonfirm (“Cnf’) primitives, and a column for conformance building block 
specification (“CBB”). The “Rsp” and “Cnf’ columns are absent when the Service is not a confirmed service- 

5.2.1 Companion Standard Service Parameters 

Some MMS Service procedures which allow extensions to be supplied by Companion Standards. Such Service procedures 
allow the specification of extra Parameters in either the request primitive or in the response (+> primitive or both. This 
is indicated in the tables by the appearance of “COMP” following the “Argument” or the “Result(+)” entry of the Service 
table respectively. Some Service procechres allow the specification of additional Parameters by the Companion Standards 
directly in an Argument list. Such occurrences will be indicated by the “COMP” in the columns describing the Service 
primitives. 
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5.2.2 Service Table Structure 

For those tables that require support of particular Parameter conformance building blocks, the required conformance 
building blocks are enumerated on the first line in the table. In the remainder of each table, one Parameter (or part of 
it) is listed on each horizontal line. Under the appropriate Service primitive co1umns, a code is used to specify the type of 
usage of the Parameter on the primitive specified in the vertical column: 

M- Parameter is mandatory for the primitive 
u - Parameter is a user Option, and may or may not be provided 

depending on dynamic usage by the MMS-user 
c - Parameter is conditional upon other Parameters or the 

environment of the MMS-user 
- (blank) Parameter is never present 

COMP - Parameter is for definition in MMS Companion Standards. Such 
Parameters shall not be used other than as defined in a 
Companion Standard (and shall be omitted in the abstract Syntax 
defined in Clause 19 of 9506-2). Annex C provides 
additional detail on the use of Companion Standards. 

s - Parameter is a selection from a collection of two or more 
possible Parameters. The Parameters that make up this 
collection are indicated in the table as follows: 

a) each Parameter in the collection is specified with the 
code "S"; 

b) the name of each Parameter in the collection is at the 
Same indentation from the beginning of the Parameter column 
in the table; 

c) Either 
1) each Parameter is at the leftmost (outer) indentation 

in the table; or 
2) each Parameter is part of the Same Parameter group. A 

Parameter group is a collection of Parameters where each 
group member has a common parent Parameter. The parent 
Parameter for any group member is the first Parameter above 
the member that is not indented as far as that member. In 
the example below, ParameterA and ParameterB form a Parameter 
group: 

ParameterX 
ParameterA 
ParameterB 

ParameterY 
ParameterC 

Informally, for Parameters involved in a selection, the indentation 
in the Services tables signifies which Parameters are involved in a 
selection. All Parameters at the Same level of indentation that are 
under a common "higher level" Parameter are a part of the Same 
selection. 

The code “(=)” following one of the Codes M, U, C or S indicates that the Parameter is semantically equivalent to the 
Parameter in the Service primitive to its immediate 1eR in the table. (For instance, an “M(=)” code in the indication Service 
primitive column and an “M” in the request Service primitive column means that the Parameter in the indication primitive 
is semantically equivalent to that in the request primitive.) 

Some Parameters may contain subparameters. Subparameters are indicated by labelling of the Parameter as M, U or C, 
and indenting all subparameters under the Parameter. PrPsence of subparameters is always dependent on presence of the 
Parameter that they appear under (for example, an optional Parameter may have subparameters; if the Parameter is not 
supplied, then no subparameters may be supplied). 
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The CBB column is used to indicate that usage of the Parameter is dependent on support of conformance building blocks, 
other than that containing the Service. If no entry exists in the GBB column, then there is no dependency on other 
conformance building blocks. If an entry does exist, then the Parameter is available (and permitted for use by this 
Standard) if and only if the named conformance building block is supported and negotiated for use. 

Some Service Parameters are named using a “List Of . . . ” convention. Unless otherwise noted, all Parameters whose 
names begin with “List Of . . e ” specify a list of zero or more of the item specified after the “List Of’ keyword Phrase. 
(This type of Parameter corresponds with the sequence-of ASN.l type in ISO/IEC 9506-2.) 

The descriptions of Parameters in this part of ISO/IEC 9506 make reference to types, in Order to describe the allowable 
values for such Parameters. The types referenced may either be types defined in ISO 8824 (Abstract Syntax Notation 
One), or may be defined in ISO/IEC 9506-2. 

5.3 Invocation identifier on Service Primitives 

For Services identified in the ConfirmedServiceRequest production in 1.52 of ISO/IEC 9506-2, each MMS Service primitive 
contains an “Invoke ID” Parameter, which is mandatory in the request, indication, response, and tonfirm primitives. The 
value in the indication, response, and tonfirm primitives is semantically equivalent to that in the request primitive. This 
Parameter serves to identify unambiguously the Service invocation from an MMS-user on an application association. This 
Parameter is not explicitly shown in the Service primitive tables, nor is it explained separately for each Service. 

5.4 List Of Modifier on Service Primitives 

Every confirmed MMS Service contains a “List Of Modifier” Parameter, which is a user Option in the request. and indication 
primitives. The value in the indication primitive is semantically equivalent to that in the request primitive. This Parameter 
serves to specify a list of one or more Service state machine modifiers which add a condition which must be satisfied for 
the execution of the Service request to begin. This Parameter is not explicitly shown in the Service primitive tables, nor is 
it explained separately for each Service. 

MMS defines two modifiers: the AttachToSemaphore modifier and the AttachToEventCondition modifier, which are de- 
scribed in clauses 13 and 15, respectively. 

The effect of the modifier on the state machine for execution of a confirmed MMS Service is described in clause 7. 

5.5 Addressing in MMS 

The MMS Standard does not provide the means for naming and addressing of a peer MMS-user or peer Manufacturing 
Message Protocol Machine (MMPM). Within OSI, the identification and addressing of peer application entities is carried 
out through the use of ACSE Services defined in ISO 8649. After such association of peers has succeeded, all of the MMS 
PDUs flow between these peers over the established presentation connection. It is therefore not necessary for MMS to 
carry addressing information. Additional information on naming and addressing may be found in 6.6. 

5.6 Service Conventions 

Th.& part ofISO/IEC 9506 uses the descriptive conventions contained in the OSI Service Conventions (ISO/TR 8509). The 
OS1 Service Conventions define the interactions between the MMS-user and the MMS-provider. Information is passed 
between the MMS-user and the MMS-provider by Service primitives, which may convey Parameters. The following apply 
to the use of this model: 

a) ISOBAR 8509 Diefines a model for the Service provided by a layer of the OS1 Reference Model. The MMS Service does 
not correspond to such a layer (it describes a part of the application layer) but the model used is identical in all other 
respects; 
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b) at any instant in time, an application entity has multiple Service requests outstanding, each proceeding independently 
of the others. 

NOTE - It should be noted that the MMS-user/MMS-protider distinction is an abstraction, and may not necessarily correspond 
to the realization of M-MS in any particular System. Clauses 6 and 7 provide Forther details on the usage of abstract models. 

5.7 Calling and Called MMS-user 

This part of ISO/IEC 9506 makes use of the terms Calling and Called MMS-users. The Calling MMS-user is the MMS-user 
that issues the Initiate.request Service primitive. The Called MMS-user is the MMS-user that issues the Initiate.response 
Service primitive. 

NOTE - The use of the term “called” in MMS is not the same as the general usage of the term in OSI. The MMS usage of the 
term “called” corresponds to the OS1 usage of the term “responding”. This distinction has been introduced in Order to avoid conf&ion 
with the RequestingLResponding MMS-user definition given below. 

5.8 Sending and Receiving MMS-user and MMPM 

This part of ISO/IEC 9506 makes use of the terms Sending and Receiving MMS-users. The Sending MMS-user is the 
MMS-user that issues a request or response Service primitive. The Receiving MMS-user is the MMS-user that receives 
an indication or confirmation Service primitive. 

NOTE - It is important to note that, in the course of completion of a confkmed MMS Service, both BIMS-users will be Senders 
and receivers at one time. The fkst MMS-User sends the request and receives the confkmation, while the second MMS-user receives the 
indication and sends the response. 

This part of ISO/IEC 9506 makes use of the terms Sending and Receiving MMPMs. The Sending MMPM is the MMPM 
that sends an MMS PDU. The Receiving MMPM is the MMPM that receives an MMS PDU. 

5.9 Requesting and Responding MMS-user 

This part of ISO/IEC 9506 makes use of the terms Requesting and Responding MMS-users. The Requesting MMS-user is 
the MMS-user that issues the request Service primitive for a Service, while the Responding MMS-user is the MMS-user 
that issues the response Service primitive for a Service. 

NOTE - It is important to note that the use of the term Responding MMS-user differs from the use of the term Responding 
entity in ACSE and other Standards. In those Standards, the term is used to reference the entity that responds to a connection request. 

5.10 Client and Server of a Service 

This part of ISO/IEC 9506 makes use of the terms Client and Server in Order to describe the model of the MMS VMD 
(The VMD is described in clause 7). The Server is defined as the peer communicating entity which behaves as a VMD for 
a particular Service request instance. The Client is the peer communicating entity which makes use of the VMD for some 
particular purpose via a Service request instance. The VMD model is primarily useful in describing the actions of the 
Server, and thus in describing the commands and responses that a Client may use. A real end System may adopt the Client 
role, or the Server role, or both during the lifetime of an application association. Use of MMS in the OS1 environment is 
further described in clause 6. 

Figure 1 depicts the relationships of the client and server of a Service, the requesting and responding MMS-User, and the 
sending and receiving MMS-user and MMPM. 
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Client 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..s................a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*......s........... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . 

Server 

Figure 1 - Relationships of Klient and Server, Requesting 
and Responding MMS-User, and Sending and Receiving MMPM 

5.11 Object modelling 

This part of ISO/IEC 9506 makes use of a technique of abstract Object modelling in Order to fully describe the MMS device 
model and the MMS Service procedures. In this modelling technique, abstract objects, the characteristics of such objects, 
and operations on those objects are described. The objects defined are abstract and aid in the understanding of the intent 
of MMS Service procedures and their effects. In implementing MMS, a real System maps the concepts described in the 
model to the real device. Hence, as viewed externally, a device that conforms to this part of ISO/IEC 9506 exhibits the 
characteristics described in the Object modelling technique, but the mechanisms for realization of this view are not defined 
by this part of ISO/IEC 9506. 
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MMS defines a number of classes of objects. Esch Object is an instance of a class, and constitutes an abstract entity which 
exhibits certain characteristics and may be affected by certain MMS Services and operations. Esch class is given a name, 
by which it may be referenced. 

Esch class is characterized by a number of attribute types, which serve to describe some externally visible feature(s) of all 
objects of this class. Esch instance of a class (Object) has the same set of attribute types, but has its own set of attribute 
values. The values of these attributes are defined by this part of ISOLIEC 9506 or may be established by MMS Services, 
and hence their effect on the device may be modeled by a Change in one or more attribute values of an Object (or objects). 

Esch Object must be uniquely identified among all instances of the Same class. For this purpose, one or more of the object’s 
attribute values, as a combination, must be unique. (For example, many objects have an attribute type called “Object 
name”, which is different for each Object of the same class.) Sn MMS, each attribute which is a part of this combination of 
attributes which make the Object unique is identified as a “key attribute”. 

Finally, some objects contain attributes which are conditional, in the sense that they are relevant to the Object if and 
only 2’ certain conditions hold true. MMS expresses such attributes through the use of a “constraint”, which specifies a 
condition. Attributes that. are subject to a constraint are considered to be Object attributes for an Object if and only if the 
corresponding constraint is satisfied for that Object. 

In MMS, classes are svntactically defined as a set of objects as follows: ” 
Object: (name of class) 

Key Attribute: (name of attribute type (values)) 

Key Attribute: (name of attribute type (values)) 
Attribute: (name of attribute type (values)) 

Attribute: (name of attribute type (values)) 
Constraint: (constraint expression) 

Attribute: (name of attribute type (values)) 
Attribute: (name of attribute type (values)) 
Attribute: (name of attribute type (values)) 

By convention, each Object definition begins with an Object declaration and the name of the Object. Immediately following, 
and indented, one or more Key Attributes are named. Next, Zero or more Attributes are named. Note that constraints 
may be expressed anywhere within the attributes. with the convention that all attributes subject to the constraint are 
indented underneath it. The first attribute definition that is not indented ends the list of attributes that are subject to 
the constraint. 

NOTE - 
attributes. 

For convenience, attributes may be indented under other attributes in Order to Show a hierarchy of nesting of such 

5.12 References to Objects 

Some objects contain attributes which make reference to other objects. Such attributes, called reference attributes, provide 
a mechanism to create a linkage Flom one Object to another. The values used to represent such attributes in a real System 
is a local matter, and such attributes may not be directly modified or examined. Many MMS Services provide the capability 
to determine the identity of an Object referenced by such a linkage, however, through the use of such an indirect reference. 

NOTE - Reference attributes are si.mCiar to “pointer” types available in many programmin g languages. As an example of the 
Operation of reference attributes, t-he MMS Rename Service may be used to change the Object Name attribute of a referenced Object, wh.ile 
having no effect on the value of the reference attribute. 
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Reference attributes may take on the value UNDEFINED when the Object referenced by the link is deleted. In this case, 
the consequences of this value and its use on the behaviour on other objects is specified in the relevant Object and Service 
descriptions. Once a reference attribute becomes UNDEFINED, creation of a Object of the same type as the deleted (and 
referenced Object) with the same attribute values as that Object which was deleted does not Change the reference attribute 
(it retains the value UNDEFINED). 

5.13 Parameter Types 

‘Iypes for Parameters defined in this part ISO/IEC 9506 make use of types defined in ISO 8824, clause 3. Additionally, 
complex types are used, which are constructed from the ISO 8824 primitive types and subsequently named to allow them 
to be referenced. 

6 MMS in the OSI Environment 

This clause serves to describe the relationship between MMS and the OS1 environment, and relates OS1 terms and concepts 
to the manufacturing environment. Clause 7 describes the specific model of the MMS devi ce within this environment. 

The development of Standards for the interconnection of manufacturing monitoring and control devices is assisted by the 
use of abstract models. To specify the extemally perceived behaviour of interconnected manufacturing devices. each man- 
ufacturing device is represented by a functionally equivalent abstract model of the device called a Virtual Manufacturing 
Device (VMD) (see clause 7). The VMD model, along with the extensions to this model which are provided by clauses 8 to 
16, describes the externally visible aspects of these devices. 

In Order to accomplish this, however, it is necessary to describe both the internal and extemal behaviour of these man- 
ufacturing devices. Only the extemal behaviour of the devices is retained as the Standard of behaviour of a VMD. The 
description of the internal behaviour of such devices is provided in the model only to support the definition of the externally 
perceived aspects. Any manufacturing device which behaves externally as a VMD tan be considered to be in conformance 
with ISO/IEC 9506. 

NOTE 1 - The reader not familiar with the technique of abstract modelling is cautioned that the concepts introduced in the 
description of the VMD constitute an abstraction despite a similar appearance to concepts commonly found in real devices. Therefore, 
the VMD model is not a specifkation for an implementation. 

Additional information to Supplement this clause may be found in the OS1 Reference Model (ISO 74984 and ISO 7498-3), 
the OS1 Application Layer Structure (ISO 9545), and the Service Definition for the Association Control Service Element 
(ISO 8649). R e erences may be found in this part of ISO/IEC 9506, ciause 2. This information may be particularly useful f 
in understanding the relationship between AEs, APs, and their respective invocations. 

NOTE 2 - This part of ISO/TEC 9506 specifies MMS Operation in the OST environment only. Operation in other environments 
and architectures is beyond the scope of this part of ISO/IEC 9506, but may be standardized elsewhere. 

6.1 Information Processing Tasks and Real Systems 

The control and monitoring of a manufacturing process is a distributed information processing task. In Order to carry out 
successfully this task, inter-Operation of a number of real open Systems is required. In OSI, a real open System is defined 
as a set of computers and associated Software (including peripherals, terminals, human Operators, physical processes, etc.) 
that camplies with the requirements of OS1 Standards in its communications with other real Systems. 

In OSI, the inter-Operation of real open Systems is modelled in terms of the interactions between Application Processes 
Ws) in thes e Systems. The distributed task of control and monitoring of a manufacturing process requires the Co-Operation 
of tvvo or more Application Processes. 
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6.2 Application Processes 

An Application Process (AP} is an element within a real open System which takes part in the execution of one or more 
information processing tasks. It is an abstract representation of those aspects of a real open System which are specific 
to the performante of those tasks. APs generally have requirements above and beyond any requirements to communi- 
cate with other APs. In the manufacturing environment, an AP represents a real System participating in the Overall 
control/monitoring distributed task. 

6.3 Interaction of Application Processes 

Several requirements must be met in Order to allow Co-operative Operation of APs. First, they must share sufficient 
information to enable them to interact and carry out processing functions in a compatible and Co-operative manner. In 
the manufacturing environment, the term “Universe of discourse” is used to name a model of those aspects of the “world” 
which are pertinent to the objectives of a manufacturing control and monitoring task of an AP In Order to allow successful 
interworking between APs, they must share a universe of discourse (i.e. they must have a common understanding of the 
manufacturing environment). 

It is convenient to describe the common model of the manufacturing environment, or Universe of discourse, in terms of a set 
of abstract “objects”. Examples of objects in the manufacturing environment include variables, programs, and semaphores. 
The model describes the characteristics of objects and relationships between them. The characteristics may include the 
properties of those objects (either static or dynamic), and these properties are expressed as a set of rules and constraints 
about the behaviour of these objects within the model of the manufacturing environment. An example of a property of an 
Object is the characteristic of a program that it is either running or stopped. 

A Universe of discourse tan be described formally by a “conceptual Schema”. The conceptual Schema for the manufacturing 
Universe of discourse is described by the models provided by MMS. The second requirement for successful interworking of 
two APs is that they share a common model of the objects (such as variables, programs, and semaphores) in the Universe 
of discourse. In OSI, this is called a “shared conceptual Schema”. This requirement is met in a manufacturing control and 
monitoring application through the sharing of the models in MMS for the manufacturing Universe of discourse. 

When two APs co-operate, their behaviour is determined partly by these mod,els (the shared conceptual Schema) and partlv 
by their past interactions. The past interactions are modelled by the stak of the objects in the Universe of discourse. Ai 
an example, the Co-operative behaviour of two Al?s may be partly determined by the Program Invocation model of MMS 
and partly by the state of Program Invocation objects in the APs. The shared information about the state of objects is 
called an infcrmation base. 

6.4 Interaction sf Application Processes in OS1 

The activity of a given AP in a specific information processing task is supported by an application-process-invocation. 
At any time, an Application Process may have Zero, one or more application-process-invocations. While the Application 
Process describes a specific set of information processing functions in a particular real System, the application-process- 
invocation (AP-invocation) describes an instance of the Application Process in a real System for a particular occasion sf 
information processing. (Hence, an AP may describe control of a robot arm in a specific real System, while an AP-invocation 
describes the control of a robot arm in a specific real System on some occasion of control for assembly of some particular 
pafih 

Thus, Co-Operation between APs for the Performance of a given information processing task takes place through interacting 
AP-invocations. When APs interact using OS1 communication capabilities, these communication capabilities are in turn 
modelled by one or more Application Entities (AE). An AE is an active element in the Application Layer of an open System, 
and it represents those Parts of an Application Process involved in OS1 communications. Esch AE represents exactly one 
AP 

Like APs, the activity of a given AE is supported by an application-entity-invocation. An AE-invocation performs the 
functions of an B for a particular occasion of communication. At any time, an AP-invocation may be represented by zero 
or more AE-invocations for each AE associated with the AP. Hence, the interactions of AP-invocations for a particular 
occasion of communication is represented in OS1 by a set of corresponding AJSinvocations. 
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Because an AE describes only part of the Operation of an AP (namely, that involving OS1 communi 
AP-invocations may eist beyond the lifetime of (and may be independent of) an AE-invocation. 

NOTE The relationship between an AE and the V&fD is defined in clause ‘7. 

cations), resources in 

6.5 Structure of Application Entlties 

The AE represents a set sf communication capabilities of an AP These capabilities are defined by a set of Application 
Service Elements (ASEs). An ASE is a coherent set of integrated functions that provides a capability for communications 
for some particular purpose. MMS is modelled as an ASE for the purpose of communications with manufacturing devices. 
Support for the Association Control Service Element (ACSE) ASE, as defined in ISO 8649, is required in every AE that 
supports the MMS ASE. \ 

6.6 Addressing sf Application Entfties 

ISO 7498-3 describes naming and addressing concepts in the OS1 
thes e concepts apply to MMS. 

environment. This subclause describes how some of 

A Presentation-address is associated with a set of PSAPs in a single real System. An AE is attached to one or more 
Presentation Service Access Points (PUPS ) in oder to make i .t addressable in the OS1 environment. 

Esch AE is identified by one or more application-entity-titles (AE-titles), which are unambiguous throughout the OS1 
environment @SIE). At any instant of time, each AE-title is bound to a Single Presentation-address that identifies the set 
of PSAPs to which the AE is attached. This binding is recorded in the Application Title Directory Service, which contains 
information about AEs. 

A System may access the Application Title Directory Service via the OS1 Directory Service (ISO 9594). Conceptually, each 
System contains a directory function, fi-om which AEs may obtain addressing information. This directory function may 
operate via the use of a local Cache, or may utilize the Application Title Directory Service via the OS1 Directory Service, 
in Order to satisfy requests f?rom AEs. 

NOTE - This is only a conceptual model, and that there arc many valid implementation styles. 

In Order for an application-entity to establish an application association (AA) with another AE, it must know the 
Presentation-address or obtain it by using the called AE-title to get the Presentation-address of the AE fiom the di- 
rectory function. It then uses this Presentation-address to establish a presentation connection with the called AE. The 
mechanisms for control of associations are provided in ISO 8649 and ISO 8650 by the Association Control Service Ele- 
ment (ACSE). Since an AE is the representation of an AP within OSI, the establishment of communication to support an 
association with the called AE is the establishment of communication with the related AP. 

MMS makes use of an “Application Reference” to identifv an AE in another System, by making use of its title as defined 
in ISO 8649. The Syntax of an Application Reference is defined in ISOLIEC 9506-2. 

6.7 Appiication Context 

The application context, which is established via the Association Control Service Element (ACSE) (ISO 8649), identifies the 
set of application Service elements, their Options, rules for use of the Service elements, and their effects that are available 
on an application association. In the case of MMS, the application context associated with MMS indicates that the rules 
and requirements associated with ISO/IEC 9506 are in effect when the MMS application context is negotiated. 
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6.8 Presentation Context, Abstract Syntaxes, and Transfer Syntaxes 

In OSI, there is an important distindion between the generic requirements of an application for the transfer of data and 
how those requirements are met in terrns of a specific representation of data values. The former aspect sf data description 
is referred to by the term “abstract syntax”, while the latter aspect is referred to by the texm “transfer Syntax”. 

Abstrad syntaxes are intimately associated with application protocol Standards. ISO/IEC 9506-2 defines an abstract 
syntax matthing its data transfer requirements. An abstract Syntax tan be viewed informally as describing the generic 
structure of data. In MMS. the set of type definitions provided in ISO/IEC 9506-2 constitutes an abstract Syntax. The 
MMS abstract Syntax mav be supported by many different transfer syntaxes. w 

Transfer syntaxes arc concerned with the way in which data is actually represented in terms of bit T>atterns during a 
transmission. A transfer Syntax may have attributes that are not related to the abstract syntaxes which it tan support, 
but such attributes mav be significant. For example, a transfer Syntax mav provide data compression or encryption Such 
attributes (and how weil they meet the requirements of the device) may inkence the choice of syntaxes offered or selected 
for an instance of communication. 

For the purpose of transferring data between MMS entities, it is necessary to identifv the abstract Syntax being used 
(MMS) and a transfer Syntax that is capable of representing data values that are generated using this abstract Syntax. 
The presentation Service (ISO 8822) provides the mechanism bv which appropriate abstract and transfer syntaxes are 
negotiated. A specific combination of an abstract Syntax and a tiansfer Syntax that is used for transfer of data using the 
presentation Service is called a presentation context. 

Abstract Syntax Notation One (ASN.1) is an example of a tool for specification of syntaxes and associated encoding rules. 
(The application of encoding rules to a particular abstract Syntax may generate a transfer Syntax.) The AW.1 Specification 
(ISO 8824) has been Chosen to describe the MMS abstract Syntax. One possible transfer Syntax for MMS is defined by 
the application of the ASN.1 Encoding Rules (ISO 8825) to the MMS abstract Syntax. Other transfer syntaxes may be 
negotiated via the presentation layer. ISO/IEC 9506 requires that any System claiming conformance to ISO/IEC 9506 
shall support the transfer Syntax that results fkom the application of the ASN.1 Basic Encoding Rules (ISO 8825) to the 
MMS abstract. Syntax.. Support of other transfer syntaxes is a local matter. See ISO/IEC 9506-2, clause 18. 

7 The Virtual Manufacturing Device 

7.1 Introduction 

The MMS services define the externally visible behaviour of an MMS server application process. This behaviour is 
modelled by describing an entity called a Virtual Manufacturing Device (VMD). This ciause describes the model for a 
VMD. It explains the VMD’s relationship to the OSI application process and the OS1 application entity (AE). It defines 
the structural elements of the VMD and introduces the abstract objects which exist at, and are manipulated by, a VMD 
on behalf of a client MMS-User. 

An implementation of an MMS server must provide a mapping of the VMD model on to the functionalitv of a real 
manufacturing device. Guidance in the selection of a particular mapping may be found in various CompanionStandards. 
These Companion Standards address the specific needs of discrete Parts manufacturing Systems - numerical Controllers, 
programmable controllers, robotic controllers, and vision Systems - and of batch and continuous process control Systems. 

NOTE - The MMS Services do not constrain the behaviour of a client MMS application process, except with respect to valid 
sequences of primitives. Therefore a model of the MMS client application process is not given. 

7.1.1 Relationship of the VMD to the OSI Modell 

A VMD exists within the MMS server application process. It constitutes that Portion of an information processing task 
which makes available - for control, or monitoring, or both - a set of resources and functionality associated with a real 
manufacturing device. An application process may contain zero or more VMDs. If it does not define a VMD it may not act 
as an MMS-server. 
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Esch VMD represents a virtual manufacturing device within that AI?, and each VMD is logically separate fiom all other 
VMDS. 

EXAMPLE - An MMS System which is connected to a non-MMS environment containing multiple attached manufacturing devices 
could be modelled as a single application process containing one VMD for each attached device or as several application processes, each 
containing a single VMD for a Single, distinct, attached device. The clients of the VMDs in either case will see a particular attached 
device as a Single VMD. Relative to MMS Services, this LIVID will appear to be independent of all other VMDs. 

Esch AP may contain zero or more AI%, such that an AE represents a set of communication capabilities of the AP (an AP 
that contains no AEk may not communicate in the OS1 environment). 

A VMD mav wholly contain zero or more AEs. Esch AE in a VMD represents a set of communication capabilities used by 
the aspectsof the AI? represented by a VMD. Esch AE is related to one and only one VMD. When a VMD contains mor’e 
than one AE, then it contains more than one set of communication capabilities. 

At any instant of time, each AE-title is bound to a Single presentation-address that identifies a set of PSAPs to which the 
AE-title is bound and therefore the AE-title is addressable in OSI. Communication with a particular AE is used to model 
communication with a VMD, and hence an AP. Application associations are modelled as taking place between AEs (and 
hence VMDs and APs). 

An AE within an AP may have aero or more AE-invocations. For the purposes of MMS, each AE-invocation models an 
instance of usage of that AE in an application association. Hence? several AE-invocations of an AE may be used to model 
several application associations with a VMD that contains that AE. By generalization, there may simultaneously exist 
several AEs of a VMD, with several associations each (modelled by multiple AE-invocations). Note that in OS1 a more 
generalized view allows an AE-invocation to have more than one application association. 

An US1 Presentation Address which identifies one or more PSAPs addresses a Single VMD. This binding of a Presentation 
Address to a VMD is of a relatively long duration. Figure 2 illustrates the relationship between an OS1 application process 
acting as an MMS server, its VMDs, and the PSAPs used to access them. 

Application Process 

k (isia: - -(PrA~)~\~~,!~~~ 

Vittuai Manufacturing Device 1 

Presentation 
Address 

Presen tation 
Addres S 

Figure 2 - The MMS Server Application Process 

7.1.2 Reiationship of the VMD to the Real Manufacturing Device 

A VMD is an abstract representation of a specific set of resources and functionality at the real manufacturing device and 
a mapping of this abstract representation to the physical and functional aspects of the real manufacturing device. This 
mapping of a virtual resource to the underlying actual resource is of relatively long duration. 

Generally, the resources of a given VMD arc distinct fkom, and independent of, the resources of all other VMDs. When 
a virtual resource of t-wo (or more) VMDs is mapped to the same underlying physical resource, a mechanism must be 
provided by the application process(es), and made available through the EMDS, SO that clients of the various VMDs mav 
coordinate their access to the Single real resource. This Coordination may be modelled by requiring each VMD to ob& 
control of a “virtual” Semaphore whenever disruptive access to the virtual resource is being requested by an MMS Service. 
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This virtual Semaphore would then be mapped on to a real Semaphore which controls access to the real resource. With 
this approach, the virtual semaphores of the various VMDs are independent when viewed using MMS Services. In other 
words, users of the virtual Semaphore of one VMD appear as though part of the resident System when viewed by users of 
the semaphores of the other VMDs. (Semaphores are described in clause 13.) 

MMS describes the Operation of a VMD by describing the abstract objects which are manipulated by it, and by desc~bing 
the set of operations which may be performed on these objects through use of the MMS Services. 

7.2 The Structure of a VMD 

Esch VMD contains exactly one Executive Function and zero or more Program Invocations, each of which depend on one 
or more Domains. The Domaic represents a specific use of a set of capabilities of the VMD. The stak of the VMD, in the 
complete sense, is determined by the values of all the attributes of the VMD, including all the attributes of its Domains 
and their subordinate objects. The elements of the VMD are described below. 

The VMD Object Model 
Object: VMD 

Key Attribute: Executive Function 
Attribute: Vendor Name 
Attribute: Model Name 
Attribute: Revision 
Attribute: List Of Abstract Syntaxes Supported 
Attribute: Logical Status (STATE-CHANGES-ALLOWED, 

NO-STATE-CHANGES-ALLOWED, LIMITED-SERVICES-PERMITTED, 
SUPPORT-SERVICES-ALLOWED) 

Attribute: List Of Capabilities 
Attribute: Physical Status (OPERATIONAL, PARTIALLY-OPERATIONAL, 

INOPERABLE, NEEDS-COMMISSIONING) 
Attribute: List Of Program Invocations 
Attribute: List Of Domains 
Attribute: List Of Transaction Objects 
Attribute: List Of Upload State Machines (ULSM) 
Attribute: Lists of Other VMD-specific Objects 
Attribute: Additional Detail 

7.2.1 The Executive Function 

The existente of a fully functional Executive Function exactly corresponds with the existente sf the VMD. 

7.2.2 Vendor Name 

This attribute is a Character string which identifies the vendor sf the System which supports this VMD. 

7.2.3 Model Name 

This attribute is a Character string which identifies the model of the System which supports this VMD. The value of this 
string is normally assigned by the vendor. 

7.2.4 Revision 

This attribute is a Character string which identifies the revision level sf the System which supports this VMD. The value 
of this string is normally assigned by the vendor. 
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7.2.5 List Of Abstract Syntaxes Supported 

This attibute identifies the set of Abstract Syntaxes which this VMD is able to support in the MMS Application Context. 
This set includes any abstract syntaxes defined by a Companion Standard as weil as any abstract Syntax which tan be 
recognized as an encoding for Load Data (sec 10.3) and E*xecution Argument (sec 1.1.4). “The abstrak syntax defined in 
ISWIEC 9506-2, clause 19, shall not be included in the Bist. 

9.2.6 Logical Status 

There are four separate levels of functionality available through MMS which are described by the Logical Status attribute 
of the Executive Function. 

7.2.6.1 STATE-@HANGES-ALLOWED 

In this case, all MMS Services which are supported by this VMD may be performed. 

7.2.6.2 NO-STATEICHANGES-ALLOWED 

In this case? the only MMS Services which may be performed (if the VMD supports the servicej are: 

Abort 
Conclude 
Cancel 
GetAlarmEnrollmentSummary 
GetAlarmSummary 
GetCapabilityList 
GetDomainktributes 
GetEventActionAttributes 
GetEventConditionAttributes 
GetEventEnrollmentAttributes 
GetNamedQpeAttributes 
GetNamedVariableListAttributes 
GetNameList 
GetProgramInvocationAttributes 
GetScatteredAccessAttributes 
GetVariableAccessAttributes 
Identify 
Initiate 
Read 
ReadJournal 
ReportEventActionStatus 
ReportEventConditionStatus 
ReportEventEnrollmentStatus 
ReportJournalStatus 
ReportPoolSemaphoreStatus 
ReportSemaphoreEntryStatus 
ReportSemaphoreStatus 
Status 

7.2.6.3 LIMITED-SERVICES-PERMIITED 

In this case, the only MMS Services which may be performed are: Abort, Conclude, Status and Identify. 
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7.2.6.4 SUPPORT-SERVlCES-ALLOWED 

In this case, all MMS Services supported by the VMD except the Start, Stop, Reset, Resume, and Kill Services may be 
performed. 

7.2.7 List Of Capabilities 

A VMD represents the real device to the client by providing a set of capabilities which may be used by the client in Order 
to effect some control or monitoring (or both) activity through the VMD. 

A capabilitv is a locallv defined resource (physical or logical) or a locally defined set of resources which tan be identified 
by a charaker string. ‘The definition and management of capabilities is outside the scope of this part of ISO/IEC 9506 
However, it is assumed that the existente and Status of capabilities is known by the Executive Function, and that the 
Executive Function contains sufficient knowledge in Order to “allocate” capabilities to the various Domains which may be 
created. No Object model is provided for a capability: since it is considered primitive fiom the MMS Point of view. 

A capability mav be sharable (or not) depending on local criteria. . Additionally, a capability may be distinct? or it mav d 
encompass (or be encompassed by) one or more other capabilities. 

NOTE - An implementation of an MMS server should provide a mapping of the VMD model on to the functionality of a real 
manufacturing device. Guidance in the selection of a particular mapping may be found in various Campanion Standards. In particular, 
the Companion Standards will aid in the identification of Domains and Program Invocations with features of real Systems. The attribute 
“capability” is intended to allow expression of features of the implementation needed for relating any real implementation to the VMD 
model and to the extended model provided by the Companion Standard. The use of capabilities in any MMS implementation requires 
Prior agreement between implementations of lkTMS client and server. 

EXAMPLE 1 - In a programmable Controller application? a capability “BlockMeml” may be assigned to represent a collection of 
memory address ranges which arc available for the purpose of customizing a Standard control program for the manufacture of a specific 
part. 

EXAMPLE 2 - In a robotics application, the 
with a specifk arm of a multiarm robot. 

capability “Anni” may represent the set of sensors, actuators, and logic associated 

7.28 Physica! Status 

Associated with each capability is one or more attributes which describe the state of the capability. It is outside the scope 
ofpart of ISO/IEC 9506 to provide a uniform representation of these attributes. However, it is useful to provide a standard 
representation of the gross aspects of all the capabilities, taken together, in order to characterize the operational state of 
the hardware. The Physical Status attribute (of the entire collection of capabilities) represents this attribute of the real 
device. 

NOTE - This Status refers to the hardware associated with the device’s Operation. It is unrelated to the ability of the device to 
communicate in an OSI environment. 

7.2.8.1 OPERATIONAL 

The real device associated with this VMD has no known deficiencies and is able to perform its intended tasks. 

7.2.8.2 PARTIALLY-OPERATIONAL 

One or more functions of the real device cannot be performed due to hardware malfunctions or limitations. 

7.2.8.3 INOPERABLE 

One or more significant Problems exist at the real device which prevent it from doing any useful task. 
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The device 
plished. 

is in a state such that a local commissioning process needs to be performed before useful tasks tan be accom- 

7.2.9 List Of Program Invocations 

A Program Invocation consists of a set of procedural and data elements contained within Domains together with execution 
control information. These elements may be predefined within the VMD, or they may be dynamically defined (for example 
by creation of a Domain through use of the MMS load Services), or both. The Program Invocation itself may be predefined 
within the VMD, or it may be dynamically created and deleted either by local means or through the use of MMS Services. 
An Object model of the Program Invocation is given in clause 11. 

7.2.10 List Of Domains 

A Domain represents a specific instance of use of a set of capabilities of the VMD. A Domain includes those aspects of a 
VMD which are associated with a specific element. (possibly all) of a coordinated control or monitoring (or both) strategy. 
The allocation of the capabilities of a VMD to the Domains may be static or it may be dynamic. If the allocation is static, 
then the Domain is predefined within the MMS server and its name is considered to be known. If the aliocation is dynamic, 
the Domain Comes into existente and is removed from the VMD either through the action of MMS Services or through 
local actions. Within a given VMD, either or both types of Domains may exist. Domains are further described and an 
Object model provided in clause 10. 

A Domain may be empty or it mav contain “information”. The “information” may be program instructions for some 
processor or tables of values or other classes of data or all of the above. For dynamic Domains which come into existente 
through MMS Services, the Domains are implicitly created by the process of loading their contents. Dynamit Domains 
may also be created through actions of the Program Invocation when it is in execution or through other local means. 

The Domain content is often closely associated with a file. The concept of file, although it appears in some MMS Services, 
is not defined within MMS. The file may be part of a virtual Filestore (ISO 8571) which is part of the Application Process 
which contains the VMD, or it may be locally defined. If the “information” within a file is a part of the VMD and tan 
be used directly by the VMD (as a component of a Program Invocation), it tan be considered to be a Domain. The file, 
however, must be considered a separate Object, outside the scope of the VNID. 

EXAMPLE - A numerical control application may require several Domains. One Domain may consist of the resources associated 
with part program execution and other Domains may be associated with one or more material handling f&&ions. A third static Domain 
may be associated with a predefined calibration procedure. Thus Domains not only subset the physical resources - such as memory and 
110 devices - of the numerical Controller, but they also partition the functionality of the Controller. 

Most MMS objects are defined subordinate to (within the name space of) a 
name space in which MMS objects must be uniquely identifiable. 

Domain. Thus, a Domain represents a Single 

7.2.11 Transaction Object 

Most MMS Services are confirmed Services (see ISO/IEC 9506-2, clause 6). When the VMD receives an indication primitive 
for one of the confirmed Services, a Transaction Object is created which governs the processing of this Service. The 
description of that Object follows: 

Object: Transaction 

Key Attribute: Invoke ID 
Key Attribute: Application Association Identifier 
Attribute: List Of Pre-execution Modifiers 
Attribute: Current Modifier Reference 
Attribute: Confirmed Service Request 
Attribute: List Of Post-execution Modifiers 
Attribute: Cancelable (TRUE, FALSE) 

Invoke ID 
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This attribute is an integer which serves to identify the transaction within the Application Association. 

Application Association Identifier 

This attribute identifies the application association over which this transaction Object is created. 

List Of Pre-execution Modifiers 

An ordered list which identifies modifiers which must be satisfied before execution of the Confirmed Service Request 
attribute tan begin. 

Current LModifier Reference 

References the Semaphore Entry Object or the Event Enrollment Object controlling the cument modifier’s execution. 

Confirmed Service Request 

Service identifier and Argument of the pending Service. 

List Of Postrexecution Modifiers 

References 
modifier. 

the Semaphore Entry objects which this Service invocation owns due to a processed Attach to Semaphore 

Cancelable 

Initially true, the Service may set this attribute false (local issues). When true, cancel works; when false, cancel does not 
work. 

7211.1 Initialkation sf Transaction Objects 

A transaction Object shall be created upon receipt of an indication Service primitive for an MMS confirmed Service, and 
deleted stier the MMS-user issues a response Service primitive for that Service instance. The number oftransaction objects 
which may exist at any time is governed by the negotiated maximum number of Services outstanding (see 8.2). 

When an indication Service primitive is received, the List Of Pre-execution Modifiers attribute of the newly created 
transaction Object shall be set based on the List Of Modifier Parameter on the indication Service primitive (sec 5.4). The 
Current Modifier Reference is sei) to one, indicating the first Modifier on the List Of Pre-execution Modifiers, or to zero if 
there are no Pre-execution Modifiers. The List Of Postrexecution Modifiers is set to empty (no modifiers are on this listj. 

The Confirmed Service Request attribute of the transaction Object shall be set based on the Argument Parameter received 
on the indication Service primitive. 

The Cancelable attribute shall initially be set, to true. The Cancelable attribute of the transaction Object shall not be set 
to false during the processing of the pre-execution modifiers. After all pre-execution modifiers have been processed, the 
cancelable attribute may be set to false by the MMS-user at any time as a local matter, subject to the requirements for 
the Cancel Service and the Service named in the Confirmed Service Request. The cancelable attribute shall have been set 
to false by the time that post-execution modifier processing takes place. 

7.2.11.2 Processing of Transaction Objects 

After a transaction Object has been initialized by the MMS-User, processing may begin on that Object. Processing begins 
with the List Of Pre-execution Modifiers, followed by execution of the Confirmed Service Request, and terminates with 
processing of the List Of Post-execution modifiers. 

NOTE - Although this part of ISO/IEC 9506 requires that Trmction Objects be initialized in the Order of receipt, there is no 
such requirement for the Order of processing of these objects. To enf’orce seridization of actions, the h4MS client should wait for a Service 
response before issuing subsequent Service requests. 
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Esch of the Pre-execution modifiers shall be processed in Order. Esch modifier shall complete successfully before the 
next modifier tan be processed. If a modifier fails (see definition of particular modifiers), the MMS-user shall process the 
Post-execution modifier list (as specified below) and then issues a response Service primitive, specifying the appropriate 
error class and Code, and the transaction Object shall be deleted. The Current Modifier Reference shall be set to indicate 
the modifier currently being processed in the list The Current Modifier Reference shall be identified by an integer, where 
f, indicates the first element in the list. For each AttachToSemaphore modifier which is successfully processed, an entry 
shall be made in the List Of Post-execution Modifier attlribute (in Order to allow relinquishing of control of the semaphores 
after service executionj. The List Of Post-execution Modifier shall be constructed in reverse Order, such that the first 
pre-execution modifier becomes the last post-executi.on modifier. 

After all pre-execution modifiers have been processed successfuliv (ifany are specified on the indication Service primitive), 
the Confirmed Service Request shall be executed in accordance Gith the Service procedure specified in this part of ISOBEC 
9506 for the named Service. 

Following completion of the Service request, the MMS-user shall process the post-modifiers in the List Of Post-execution 
Modifiers attribute in the Order that they are specified in the list tnote that this is the oppcsite of the Order in which the 
pre-modifiers were executed). 

.’ 

After all post-execution modifiers have been 
The Current Modifier Reference attribute is 

processed, the response Service primitive sha1.f. 
used to indicate the current modifier during the 

be issued by the 
processing of thi 

MINE- 
6: list. 

user. 

7.2.12 Upioad State Machines 

The Upload State Machine Object (ULSM) is created through the InitiateUploadSequence Service which is described in 
clause 10. 

7.2.13 Other VMD-specific Named Objects 

There are many other named objects which may have VMD-specific scope. The attributes of such objects shall be considered 
part of the VMD. General considerations for all named objects are described in 7.3, and the objects themselves are described 
in separate clauses of this part of ISO/IEC 9506. 

7.2.14 Additional Detail 

This attribute contains zero or more attributes whose meaning and Syntax are defined by appropriate Companion Stan- 
dards. 

7.3 Specification of Named Objects 

MMS objects are normally referenced by name. The name of an Object shall be unique within its scope of definition and 
within the class of Object it identifies. In MMS, the names of objects are defined within one of three scopes: within a VMD 
instance, within a Domain, or within a Single application association. 

7.3.1 Scope of Names 

In general, MMS names tan have one of three scopes, VMD-specific Domain-specific, and Application Association-specific. 

7.3.1 .l VMD-specif Sc Scope 

A name which has VMD-specific scope shall be unique among all VMD-specific objects of the same Object class. Such a 
name may be referenced by all clients of the VMJI instance on any application association with it, VMD-specific objects 
are not automatically deleted when the MMS application association ceases to exist. 
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7.3.1.2 Domain-specific Scope 

A Domain represents a single flat name space. A name which is Domain-specific shall be unique for its class of Object 
within the Domain in which it is defined. The unique identification of such an Object requires the specification of the name 
of the Domain and the name of the Object, thus implying a two level hierarchy. 

7.3.1.3 Application Association-specific Scope 

A name having “Application Association-specific” (AA-specific) scope mav only be referenced by the client MMS-user for . 
which the name was defined, and only an the specific application assohation over which the name’s definition is valid. 
The definition of an Object bearing an application association-specific name, if not explicitly deleted previously, shall be 
d.eleted whenever the defining application association ceases to exist. 

7.32 Classes of Objects 

The specific instances of MRIS objects which tan be named are listed in Table 2. Not all objects tan have all possible Name 
Scopes. The allowed combinations are indicated bv Xs in Table 1. rr 

Table 1 - Name Ciass and §cope 

Named Variable Object 
. 1 

ScatteredAccess Objects X X X 12 

Named Variable List Objects X X X 12 

Named Type Objects X X x 12 

Semaphore Objects X X 13 

I Event Condition Objects , X I I X l X 1 15 

l Event Action Objects I X I X l X I 15 i 
i I 1 l 

Event Enroliment Objects X X X 15 . 

I Journal Objects I X 1 I X I 16 
I 

I Domain Objects I X I l I 10 

I Program invocation Objects I X I I I 11 
Operator Station Objects 

I 
X 

I I b4 

In addition to the requirement that the name of each Object be unique within its Name Scope and for the class of the 
Object, there is an additional requirement on the first two objects listed. Named Variable Objects and Scattered Access 
Objects share a common name space. Therefore the name of anv such Object shall be unique within this common name c 
space for its Name Scope. 

NUTE - There are other limitations on the names of Event Conditions, Event Actions, and Event Enrollments. Creation of 
a semaphonre automatically creates an Event. Condition of the same name (sec 13.4). Therefore, a Semaphore cannot be proposed for 
creation which has the same name as an existing Event Condition. If the monitor parameter is selected, the creation of a Program 
Invocation automatically creates an Event Condition, and Event Action, and an Event Enrollment, all having the same name as the 
Prograrn Invocation (see 11.2). Therefore, a Program Invocation cannot be proposed for creation whose name is the same as an existiq 
Event Condition, Event Action, or Event Enrollment. 
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7.3.3 Object Llfetime 

Esch of the objects listed above has a lifetime within the VMD which tan be inferred f&n the scope of its name. 

VMD-specifk Scope 
Such objects exist as long as the VMD exists (unless explicitly deleted). 

Domain-specific Scope 
Such objects exist as long as the Domain on which they depend exists (unless explicitly deleted). 

AA-specific Scope 
Such objects exist only as long as the Application Association over which they were defined continues to exist (unless 
explicitly deleted). 

7.3.4 Object Visibility 

The Name Scope of a named Object also determines the visibility of the Object. An Object whose name is VMD-specific 
or Domain-specifk may be referenced by any association to the VMD; an Object whose name is AA-specific may only be 
referenced by the association over which the Object was defined. 

7.3.5 Creation of MMS objects 

Esch of the MMS objects tan either be static, that is predefined within the implementation, or dynamic, coming into 
existente during the course of Operation of the VMD. Static objects are usually not MMS deletable? while dynamic objects 
are usually MMS deletable, but there may be exceptions to either rule. Static objects are predefined by the implementation 
and have names assigned to them either by the implernerkor, or in conformance to this part of ISO/IEC 9506 or to one of 
the Campanion Standards. 

Dynamit objects tan come into existente either (1) through explicit MMS Service procedures, (2) through local action of the 
System or of the system Operators, or (3) through the execution of some Program Invocation. The means of local creation 
is outside the scope of this part of ISO/IEC 9506. However, if a locally created Object is to be visible to MMS Services, its 
extemal behaviour, including all its visible attibutes, shall be consistent with this Service defhition. 

7.3.6 Deletion of MMS Objects 

All MMS objects which have theättribute MMS Deletable equal to true may be removed from the VMD through appropriate 
MMS Service requests. In addition to this explicit method of deletion, MMS objects may also be deleted through local action 
sf the System or of the system Operators or through the execution of some Program Invocation. The means of local deletion 
is outside the scope of this part of ISOAEC 9506. Objects which are subordinate to a Domain are automatically deleted 
when the Domain is deleted. Chis is true even if the subordinate Object has its MMS-Deletable attibute set to FALSE. 

7.3.7 Alteration of MMS Objects 

All MMS objects have as part of their description a list of extemally visible attributes. In addition to the MMS Services 
which alter these attibutes, these attributes may also be changed through the local action of the System or of the system 
Operators, or through the execution of a Program Invocation. In paticular, the values of variables associated with Domains 
or with the VMD directly may Change due to the execution of a Program Invocation. The means of local alteration of Object 
Attributes is outside the scope of this part of ISO/IEC 9506. 

A VMD should, if possible, guarantee that access to any MMS Object required by an MMS Service is not interruptible. In 
other words, for the entire duration of the MMS service, the Object should have a set of attributes that represent the state 
of the VMD at a Single instant of time. Since such guarantees may not be possible, or if possible for some objects may 
not be possible for all objects, the static confonnance Statement for the VMD shall state whether uninterruptible access is 
supported and, if supported, under what constraints it is guaranteed. 
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7.4 Object Name Structure 

The Parameter Object Name occurs frequently in the specification of MMS Services. The structure of the Object Name is 
shown in Table 2. 

Table 2 - Object Name 

- 
Ind 

Object Name Cnf 

I 

ISCWIEC 95064 : 1990(E) 

Name Scope 
AA-specific 

Item Identifier 
Domain-specific 

Domain Identifier 
kern Identifier 

VM D-specif ic 
Rem Identifier 

M MC=) 
S S(=) 
M W=) 
M W=) 
S S(=) 

Mt=) 

7.4.1 Name Scope 

This parameter- specifies which of the possible scopes is to be used for this Object Name. 

7.4.2 AA-specific 

Some named objects may have an AA-specifk name. Such names must be defined over the association on which they eist. 

7.4.2.1 Item Identifier 

This Parameter, of type Identifier, is the name of the Object. 
association for the class of Object named. 

This Parameter shall be unique within this application 

7.4.3 Domain-specific 

Named objects which depend on a Domain may have names which are Domain-specific. 

7.4.3.1 Domain Identifier 

This Parameter, of type Identifier, is itself a VMD-specific name of the Domain which contains the named Object. 

7.4.3.2 kern Identifier 

This Parameter, of type Identifier, is the name of the Object within the named Domain. This Parameter shall be unique 
within the named Domain for the class of Object named. 

7.4.4 VMD-specific 

Any named Object may have a VMD-specific name. 

27 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 95
06

-1:
19

90

https://iecnorm.com/api/?name=cca883d3816e5cff2b8e9dd531877f46


ISQ/IEC 9506-1: 199O(E) 

7.4.4.1 Item Identifier 

This Parameter, of type Identifier, is the name of the Object. This Parameter shall be unique within the VMD for the class 
of Object named. 

7.5 Services on the VMD 

ISO/IEC 9506, clause 9, describes the MMS Services which operate on the VMD in its entirety. In addition to these services, 
Provision is made for groups defining Companion Standards to defkne additional Services which operate on the VMD. 

8 Environment And General Management Services 

8.1 Introduction 

The environment and general management Services contain the Initiate, Conclude, Abort, Cancel and Reject services. 
These Services allow the MMS-user 

4 to initiate communication with another MMS-user in the MMS environment? and to establish the requirements and 
capabilities that support that communication: 

W to conclude communication with another MMS-user in the MMS environment~ in a graceful manner; 

d to abort communications with another MMS-user in the MMS environment in an abrupt manner; 

4 

e) 

8.1 .l 

to cancel pending Service requests; 

to receive notification of protocol errors that occur. 

Envlronment Management State Diagram 

This clause defines the state diagram for entering and leaving the MMS environment. The initial state for both the calling 
and called MMS users shall be the state “No MMS Environment”. The state diagram is depicted from the Point of view of 
an MMS-User. The statte of the MMS environment is within the context of a specific application association. Restrittions 
on the use of MMS Services within this environment shall not apply to other environments established by the MMS-user 
on different application associations. 

8.1.2 Restriction on Use of MMS Services 

This clause places restrictions on the use of MMS Services for certain states. The restrictions in this clause are supple- 
mentary to other restrictions placed by other clauses in this part of ISO/IEC 9506. 

8.1.2.1 The “No MMS Environment” State 

While in the state “No MMS Environment”, an MMS-user shall only issue the initiatzrequest Service primitive. 

8.1.2.2 The “Establishing MMS Environment (Calllng) State 

While in the state “Establishing MMS Environment (Calling)“, an MMS-user shall only issue the abortrequest Service 
primitive. 
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ISQ/IEC 95064 : ? 990(E) 

- No MMS 
t * Environment 

1 MMS Enviranment 1 

1 
IO MMS 11 

(Calling) 

Transitions: 
1 - initiate.request 8 - conclude.request 
2 - initiate.indication 9 - conclude.indication 

3 - initiate.response + 10 - conclude.response + 
4 - initiate.confirm+ 11 - conclude.confirm+ 
5 - initiate.response- 12 - conclude.response- 
6 - initiate.confirm- 13 - conclude.confirm- 
7 - abort.request or abort.indication 

7 

Figure 3 - Environment Management State Diagram 

8.1.2.3 The “Establishing MMS Environment (Calbed) State 

While in the state “Establishing MMS Environment (Called)“, an MMS-user shall only issue the initiate.response or 
abortrequest Service primitives. 

8.1.2.4 The “MMS Environment” State 

Clauses 8 to 16 place requirements on the use of Service primitives in the state “MMS Environment”. This state is divided 
intc a series of substates, which are described in those clauses. All MMS states except the “No MMS Environment”, 
“Establishing M34S Environment (Calling)“, “Establishing MMS Environment (Called)“, “Relinquishing MMS Environment 
(Requester)” and “Relinquishing MMS Environment (Responder)” are substates of the “MMS Environment” state. 

The only events which Cause an exit from the “MMS Environment” state are the issuance of an aborkrequest, the issuance 
of a conclude.request Service primitive, the receipt of an abortindication, or the receipt of a conclude.indication Service 
primitive. 

While in the state “MMS Environment”, an MMS-user may issue any request or response Service primitive, subject to the 
following restrictions: 

4 other clauses of this part of ISUIEC 9506 restritt the usage of services and Service primitives via sequencing re- 
quirements; 
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ISWIEC 9506-1: 199O(E) 

b) a response primitive shall not be issued unless a request primitive for a corresponding Service indication has been 
received (see ISO/IEC 9506, clause 7); 

C> the initiaterequest Service primitive shall not be issued. 

8.1.2.5 The “Reiinquishing MMS Environment (Requester)” State 

While in the state “Relinquishing IMM:S Environment (Requester)“, the only request primitive that the MMS-user may 
issue is the abort.request Service primitive. Note that responses, either (+) or (-) may continue to be issued. 

8.1.2.6 The “‘Relinquishing MMS Environment (Responder)” State 

While in the state “Relinquishing MMS Environment (Responder)“, the MMS-user may only issue the abortrequest and 
conclude.response service primitives. 

8.2 Initiate Service 

The Initiate Service shall be used to establish the NIM[S environment and to allow the communicating MMS-users to 
exchange information regarding their capabilities and requirements. The initiate Service must comp1et.e successfully 
before any other Services may be carried out between a pair of MMS-users in the MMS environment. 

8.2.1 Structure 

The structure of the comDonent Service nrimitives is shown in Table 3. 

Table 3 - Initiate Service 

Parameter Name 

Result(+) 
Local Detail Cailed 
Negotiated Max Serv Outstanding Calling 
Negotiated Max Serv Outstanding Called 
Negotiated Data Structure Nesting Level 
Init Response Detail 

NOTE - The collection of these Parameters is contained in the User data Portion of the A-ASSOCIATE request of ACSE. Additional 
Parameters are required to complete the A-ASSOCIATE request. The mapping of the Initiate Service on to the A-ASSOCIATE is discussed 
in ISO/IEC 9506-2, clause 17. Owing to the mapping of Initiate on to A-Associate, resohtion of collisions in the Initiate Service is handled 
by ACSE mechanisms for resolving collisions in A-Associate. 
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ISOAEC 95064 : 1990(E) 

8.2.1 .l Argument 

This Parameter shall convey the Service specific Parameters of the Initiate Service request. 

For those Parameters in the request primitive, the MMS-provider in the calling System may reduce the values supplied 
by the calling MMS-User. For those Parameters in the indication primitive, the MMS-provider in the called System may 
reduce the values from those in the InitiateRequestPDU, except for the Services Supported Calling Parameter. Reductions 
of the values must follow the rules for reduction as specified in the Parameter descriptions. No other modifications are 
permitted to these values. 

NOTE - The purpose of allowing the Service providers to reduce values as specified by the user- is to provide a mechanism which 
may be used to ensure that the v,zlues spectied by the User do not exceed the capabilities of the Service provider. Implementation of this 
feature is a iocal matter. 

8.2.1.1.1 Local Detail Calling 

When present, this Parameter, of type integer, 
The content and interpretation of this field is 

shall represent information about the Calling MMS-User% implementation. 
a local matter and not a subject for further standardization. 

8.2.1 J-2 Proposed Max Serv Outstanding Calling 

This param eter, of type integer, shall identify the proposed maximum number of ‘Iransaction Object instances whose 
Appli cation Association Identifier attribute references this association that may b #e created at the Calling MMS-User. 

The value of this parameter- may be reduced by the MMS-prov-ider. The value in the indication primitive shall be less than 
or equal to the value in the request primitive. The value in the request or indication primitives shall not be less than Zero. 

8.2-1 .1.3 Proposed Max Serv Outstanding Called 

This Parameter, of type integer, sh all identify 
be created at the called MMS-user whose Appl 

the proposed maximum 
.ication Association Identifier attrib 

number 

The value of this Parameter may be reduced by the MMS-provider. The value in the indication primitive shall be less than 
or equal to the value in the request primitive. The value in the request or indication primitives shall not be less than Zero. 

T?ransacti on Object. instances th 
ute refere nces this association. 

.at may 

8.2.1 J.4 Proposed Data Structure Nesting Level 

This Parameter, of type integer, shall indicate the proposed maximum number of levels of nesting supported by both of 
the MMS-users that may occur within any data element used in the association. Absence of this Parameter shall indicate 
an unlimited number of nesting levels. 

The request and indication primitives shall specify the maximum nesting level of Type Specification (explicit or derived) 
that the calling MMS-user desires to use in the negotiated MMS environment. A value of zero shall indicate that only 
simple types are allowed ( sec 12.2). 

The value of this Parameter may be reduced bv the MMS-provider. The value in the indication primitive shall be less than 
or equal to the value in the request primitive: 

8.2.1.1.5 bit Request Detail 

This Parameter shall specify additional information necessary for the establishment of an instance of MMS comrnunication. 
For the abstract Syntax defined in ISO/IEC 95064 and ISO/IEC 9506-2, this Parameter is described in 8.2.3. 
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ISCMEC 9506,f : 199O(E) 

8.2.1,2 Result(+) 

This Parameter shall indicate that the requested Service has succeeded. When success is indicated, the following additional 
Parameters shall also apply. 

8.2.1.2.1 Local Detail Called 

When present, this Parameter, of type integer, shall represent information about the Called 
The content of this field is a local matter and not a subject for further standardization. 

8.2.1.2.2 Negotiated Max Serv Outstanding Calling 

This Parameter, of type integer, shall identi .fy the maximum number of Transaction Object instances that may be created 
at the calling MMS-user whose Application Association Identifier attribute references this associa.tion. 

MMS-U ser’s implementation. 

The negotiated maximum number of Services outstanding in the response primitive shall be less than or equal tc the 
Proposed Max Serv- Outstanding ‘Calling Parameter in the indication primitive, but shall not be less than Zero. 

8.2.1.2.3 Negotiated Max Serv Outstanding Called 

This Parameter, of type integer, shall identify the maximum number of ‘Ii-ansaction Object instances 
at the called MMS-user whose Application As soci ation Xdentifier attribute references this association 

The negotiated maximum number of Services outstanding in the response primitive shall be less than or equal to the 
Proposed Max Serv Outsta .nding Called Parameter in the indication primitive, but shall not be less than Zero. 

that may be created 

8.2.1.2.4 Negotiated Data Structure Nesting Level 

This Parameter, of type integer, shall indicate the maximum number of levels of nesting supported by both of the MMS- 
users that may occur within any data element used in the association. Absence of this Parameter shall indicate an 
unlimited nesting level. 

This Parameter shall be equal to or less than the Proposed Data Structure Nesting level Parameter in the indication 
primitive, but shall not be less than Zero. 

The response 
that shall be 
12.2). 

and tonfirm ation primitives shall specify the maximum nesting level of Type Specification (explicit or der? ved) 
used in the negotiated MMS environment. A value of zero shall indicate only simpie types are allowed (see 

8.2.1.2.5 bit Response Detail 

This Parameter shall specify additional information necessary for the establishment of an instance of MMS communication. 
For the abstract Syntax defined in ISO/IEC 9506-1 and ISO/XEC 9506-2 this Parameter is described in 8.2.4. 

8.2.1.3 Result(-) 

This Parameter shall indicate that the Service request failed. The Error Qpe Parameter, which is defined in detail in 
clause 17, provides the reason for failure. 

8.2.2 Service Procedure 

The called MMS-user shall issue a response primitive indicating success in the Result Parameter if that MMS-User is 
willing to accept communications in the MMS environment under the constraints identified in the indication primitive, 
or if alternste values tan be proposed (according to the negotiation rules), with the requesting MMS-user- Otherwise, a 
response primitive indicating the Res&(-) Parameter shall be issued. 
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ISQAEC 9506-1 t 1990(E) 

Successful execution of the Initiate Service shall result in the establishment of the MMS environment. The MMS envi- 
ronment shall only be established through the use of the Initiate Service. The Initiate Service shall not be used within 
an established MMS environment. If an Initiate Request PDU is received on an association where an established MMS 
environment exists, a Reject PDU shall be issued with a Reject PDU Type of PDU-ERROR and a Reject Code of ILLEGAL 
ACSE-MAPPING. 

8.2.3 Inlt Request Detail Parameter 

The. structure of the Init Request Detail Parameter is shown in Table 4. 

Table 4 - Init Request Detail ßarameter 

Parameter Name R-l Ind RsP Cnf 

Proposed Version Number M M 
Proposed Parameter CBB M M 
Services Supported Cailiny M M 

8.2.3.1 Proposed Version Number 

CBB 

This Parameter, of type integer, shall contain a number which represents a minor Version number of ISOLIEC 95064 and 
ISO/IEC 9506-2. The minor Version number of ISO/IEC 95064 and ISO/IEC 9506-2 shall be that specified in ISO/IEC 
9506-2, clause 17. This Parameter, the Proposed Version Number, is the proposed minor Version number which will be 
used in the presentation context derived from the abstract Syntax defined in ISO/IEC 9506-2, clause 19, for this instance 
of communication. Proposal of a number greater than one indicates support, in this presentation context? for all minor 
Versions between one and the number proposed, inclusive. 

NOTE - Major versions of ISWIEC 95064 and ISWIEC 9506-2 arc reflected through the definition and registration of distinct 
abstract syntaxes. (sec ISO/ZEC 9506-2, clauses 7 and 191. Minor Versions arc reflected in the minor Version number Parameter. Minor 
Versions of ISO/TEC 9506-1 and ISO/IEC 9506-2 at the Same major Version Level are compatible with major Versions of ISO/IEC 9506-1 
and XSOflEC 9506-2 with smaller minor Version numbers. 

The value of this Parameter may be reduced by the MMS-provider if it cannot support the requested value. The value in 
the indication primitive shall be less than or equal to the value in the request primitive, but not less than one. 

8.2.3.2 Proposed Parameter CBB 

This Parameter, of type bitstring, shall specify the set of Parameter conformance building blocks (CBB) which are proposed 
to be supported in the presentation context derived from the abstract Syntax defined in ISO/IEC 9506-2, clause 19, on this 
application association. 

The value of this Parameter in the request primitive shall specify the set of Parameter CBBs supported by the Calling 
MMS-User. 

The value of this Parameter in the indication primitive shall specify the intersection of the set of Parameter CBBs supported 
by the Calling MMS-user and the set of Parameter CBBs supported by the MMS-provider. 

The possible Parameter conformance building blocks are specified in ISO/IEC 9506-2? clause 18. The assignrnent of a 
parameter CBB to an individual bit of a CBB bitstring type is specified in ISOLIEC 9506-2, clause 8. A value ofone in the 
assigned bit shall indicate support for the corresponding CBB. A value of zero shall indicate non-support. All bits shall be 
encoded and any additional bits received shall be ignored. 
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ISOAEC 9506-1: 199O(E) 

8.2.3.3 Services Supported Calling 

This Parameter, of type bitstring, shall specify support by the Calling MMS-user of a set of Services for use in the 
presentation context derived from the abstract Syntax defined in ISO/IEC 9506-2, clause 19, on the application association. 

The value of the Parameter in the indication primitive shall specify the intersection of the set of Services supported by the 
Calling MMS-user and the set of Services supported by the MMS-provider. 

The assignment of an Service to an individual bit of the bitstring type is specified in ISOflEC 9506-2, clause 19. A value 
of one in the assigned bit shall indicate support for the corresponding Service. A value of zero shall indicate non-support. 
All bits shall be encoded and any additional bits received shall be ignored. 

Support for confirmed Services shall be defined as the ability to receive a request indication and execute the service 
procedure defined for the responder role. Support of unconfirxned Services shall be defined as the ability to accept an 

indication primitive and to pass the Parameters to the Service interface. Support of a modifier shall be defined as the 
ability to accept an indication primitive that contains the Modifier and to execute properly the Service procedure defined 
for the Modifier. 

If a confkmed Service, an unconfirmed Service, or Modifier is supported, then a Reject PDU shall not be issued on receipt 
of that Service or modified Service, except in the case of a protocol error. If a confirmed Service? an unconfirmed Service, 
or modifier is not supported? then a Reject PDU s’hall be issued on receipt of that Service or modified Service with a reject 
code of “UNRECOGNIZED SERVICE”. 

NOTE - This Parameter only represents the services defined in this part of ISO/IEC 9506. Additional services defined in 
Companion Standards are represented in a separate Parameter (sec annex A). 

8.2.4 Init Response Detail Parameter 

The structure of the Init Response Detail Parameter is shown in Table 5. 

‘Table 5 - Init Response Detail Parameter 

Parameter Name Req Ind RsP Cnf CBB 

r f 

Negotiated Version Number M MO 
Negotiated Parameter CBB 

I 

Services Supported Called 

I i 

8.2.4.1 Negotiated Version Number 

This Parameter, of type integer, shall contain a number which represents a minor version number of ISO/IEC 9506-1 and 
ISO/IEC 9506-2. The minor version number of ISO/IEC 95064 and ISO/IEC 9506-2 shall be that specified in ISO/IEC 
9506-2, clause 17. This Parameter, the Negotiated Version Number, shall be the minor Version number which will be 
used in the presentation context derived Flom the abstract Syntax defined in ISO/IEC 9506-2, clause 19, for this instance 
of communication. This number shall be less than or equal to the Proposed Version Number Parameter in the request 
primitive. It shall not be reduced to less than one. 

NOTE - Major Versions of ISOßCEC 9506 are reflected through the definition and registration of distinct abstract syntaxes (sec 
ISOBEC 950642, clauses 7 and 19). Minor Versions are reflected in the minor Version number Parameter. Minor Versions of ISOß[EC 
95064 and ISO/IEC 9506-2 at the same major version level are compatible with Versions of ISO/IEC 9506-1 and ISO/IEC 9506-2 with 
smahr minor version numbers. 
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ISO/CEC 95064 : f99O(E) 

8.2.4.2 Negotiated Parameter CBB 

This Parameter, of type bitstring, shall specify the negotiated set of Parameter conformance building blocks (CBB) which 
are to be supported in the presentation context derived from the abstract Syntax defined in ISO/IEC 9506-2, clause 19, on 
this application association. 

The value of this Parameter in the response primitive shall specie the intersection of the set of Parameter CBBs supported 
by the Called MMS-User and the set of Parameter CBBs specified by the Proposed Parameter CBB Parameter in the 
indication primitive. 

The possible Parameter conformance building blocks are specified in ISO/IEC 9506-2, clause 18. The assignment of a 
Parameter CBB to an individual bit of a CBB bitstring tvpe In specified in of ISO/IEC 9506-2: clause 8. A value of one 
in the assigned bit shall indicate support for the correspoilding CBB. A value of zero shall indicate non-support. All bits 
shall be encoded and any additional bits received shall be ignored. 

8.2.4.3 Services Supported Called 

This Parameter, of type bitstring, shall specie support by the Called MMS-user of a set of Services for use in the presen- 
tation context derived from the abstract Syntax defined in ISO/IEC 9506-2, clause 19, on the application association. 

The value of the Parameter in the confirmation primitive shall specify the intersection of the set, of Services supported by 
the Called MMS-user and the set of Services supported by the MMS-provider. 

The assignment sf a Service to an individual bit of the bitstring type is specified in ISO/IEC 9506-2, clause 8. A value of 
one in the assigned bit shall indicate support for the corresponding service- A value of zero shall indicate non-support. 
All bits shall be encoded and any additional bits received shall be ignored. 

Support for confirmed Services shall be defined as the ability to receive an indication primitive and properly execute the 
Service procedure defined for the responder role. Support of unconfirmed Services shall be defined as the ability to accept 
an indication primitive and to pass the Parameters to the Service interface. Support of a modifier shall be defined as the 
ability to accept an indication primitive that contains the Modifier and to properly execute the Service procedure defined 
for the Modifier. 

If a confirmed Service, an unconfirmed Service, or Modifier is supported, then a Reject PDU shall not be issued on receipt 
of that Service or modified Service, except in the case of a protocol error. If a confirmed Service, an unconfirmed Service, 
or modifier is not supported, then a Reject. PDU shall be issued on receipt of that Service or modified Service w-ith a reject 
code of “UNRECOGNIZED SERVICE”. 

NOTE - This paramete r only represents the services defined in this part of ISOLIEC 9506. 
Companion Standards are represented in a separate Parameter (sec annex A). 

Additional services defined in 

8.3 Conclude Service 

The Conclude Service may be used to Cause the orderly relinquishing of the MMS environment. An MMS-user requests 
the Conclude Service to indicate that it has completed requests which it had planned and that no further requests will be 
issued. 

8.3.1 Structure 

The structure of the component Service primitives is shown in Table 6. 

Table 6 - Conclude Service 
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Table 6 (Cont.) - Conclude Service 

Result(+) 

Result(-) 
Error Type 

8.3.1.1 Argument 

There are no Service specific Parameters for the Conclude Service request. 

8.3.1.2 Result(+) 

This Parameter shall indicate that the requested Service has succeeded. 

8.3.1.3 Result(-) 

This Parameter shall indicate that the Service request failed. The Error Qpe Parameter, which is defined in detail in 
clause 1’7, provides the reason for failure. 

8.3.2 Service Procedure 

The requesting MMS-user shall issue a Conclude request primitive, which begins the Conclude Service. Once this primitive 
has been issued, the requesting MMS-user shall not issue any further request primitives until a Conclude tonfirm primitive 
is received fiom the MMS-provider (except the Abort request primitive, which may be issued at any time). The requesting 
MMS-user may continue to issue response primitives in Order to complete Service requests from the peer MMS-User. 

The requesting MMS-user shall not issue a Conclude request primitive to a peer on an association if a Domain with a State 
attribute value equal to LOADING, COMPLETE, INCOMPLETE, Dl, DZ!, D3, or D9 exists at the requesting MMS-user 
as a result of a request from the peer MMS-user on the association. 

In the peer open System, the responding MMS-user shall issue a Conclude response primitive indicating whether or not 
it accepts the conclusion [via the Result Parameter) before any other Service request primitives may be issued by that 
MMS-user (except the Abort request Service primitive, which may be issued at any time). Tne MIMS-user shall not accept 
conclusion on an association if it is awaiting any response from the peer MMS-user for a confirmed Service or the Conclude 
Service. 

A responding MMS-user shall not accept a Conclude attempt on an association if any of the following conditions exist: 

a) The responding MMS-user has received an indication on the association for a confirmed Service request from the peer 
MMS-user for which it has not issued a response; 

b) An Upload State Machine exists on the responding MMS-user as a result of a request from the peer MMS-user on 
the association; 

Cl A Domain with a State attribute value equal to LOADING, COMPLETE, or INCOMPLETE exists on the responding 
MMS-user as a result of a request from the peer MMS-user on the association; 

d) The responding MMS-User has control of a Semaphore on the requesting MMS-user on the association; 
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e) The requesting MMS-user has control of a Semaphore on the responding MMS-user on the association. 

Upon issuing a Conclude response primitive with a Res&(+) Parameter, the MMS Entironment shall be considered termi- 
nated. No further request or response primitives shall be issued by the responding MMS-user in that MMS environment 
on that association. 

Upon issuing a Conclude response primitive with a Result(-), the MMS environment shall not be affected and the respond- 
ing MMS-user may continue to issue request and/or response Service primitives. 

Upon receiving a Conclude tonfirm primitive with a Result(+), the requesting MMS-user shall consider the MMS environ- 
ment to be terminated, and no further request or response primitives shall he issued by the requesting MMS-user in the 
MMS environment on that association. 

Upon receiving a Conclude confirmation primitive with a Result(-), the requesting MMS-user shall consider the MMS 
Environment to be unaffected, and mav continue to issue request or response Service primitives in the MMS environment. Y 

NOTE 1 - The effect of a failed Conclude Service confkmation is as if no Conclude request had ever been issued. 

Upon successful completion of the Conclude Service, all application association specific objects associated with the termi- 
nated MMS environment are released udess other specifications for that Object are explicitly stated in this part of ISODEC a 
9506. 

NOTE 2 - 
of both attempts. 

It is possible that both of the peers will initiate a Conclude attempt at or near the Same time resulting in failure 
If both peers retry the Conclude, on res& of failure. then this situation could potentially (although very unlikely) 

continue indefinitely. Through use of application design, this Situation tan be avoided. One possible method is to designate the Calling 
MMS-user as the peer that will initiate the Conclude attempt should this situation arise. 

8.4 Abort Service 

The Abort Service shall be used to relinquish the MMS environment abruptly and without negotiation. The MMS-user 
shall issue the Abort request primitive to indicate that it wishes immediately, and without negotiation, to discontinue 
communications in the MMS Environment on the application association. The effect of the Abort Service may be t~ destroy 
previously issued requests and./or responses issued by either of the MMS-users. The MMS Abort Service is derived from 
and mak& use of the A-ABORT Service of ACSE (sec 17.2 in ISO/IEC 9506-2). 

NOTE - The abort indication Service primitive mav also be generated by the MMS-provider. Y 

8.4.1 Structure 

The structure of the component Service primitives is shown in Table 7. 

Table 9 - Abort Service 

Parameter Name Req 

/ 
Argument M 

Locally Generated 
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8.4.1 .l Argument 

This Parameter shall convey the Service specific parameters of the Abort Service. The abort Service primitives additionally 
shall contain the Parameters specified for the ACS3 abort Service to which the MMS Abort is mapped. These Parameters 
are specified in ISO 8649. 

8.4.1 .l .l Locally Generated 

This Parameter, of type boolean, shall indicate whether the abort request was generated by the System in which the 
MMS-user receiving the indication is located (indicated by the true value), or whether the abort request was received by 
that System (indicated by the false value). This Parameter shall be provided by the MMS-provider. 

8.4.2 Service Procedure 

In the case of an Abort initiated by the MMS-User, the peer MMS-user shall be notified of the user requested abort by 
receipt of an Abort indication Service primitive, and the MMS Environment shall be terminated. 

In the case of an Abort initiated by the MMS-provider, both MMS-users shall be notified of the provider abort by receipt 
of Abort indication primitives (if this is possible), and the MMS Environment shall be terminated. 

Upon completion of the Abort Service, all application association specific objects associated with the terminated MMS 
environment are released unless other specifications for that Object are explicitly stated in ISOIIEC 9506. 

8.5 Cancel Service 

The Cancel Service is used by an MMS-user to cancel a request that has previously been issued, but has not vet completed. Y 
Only confirmed Services may be cancelled (sec clause 5). 

8.5.1 Structure 

The structure of the comDonent Service Drimitives is shown in Table 8. 

Table 8 - Cancel Service 

Parameter Name Req Ind RsP Cnf CBB 

Argument 
Original Invoke ID 

Result(+) 
Original Invoke ID 

Result(-) 
Original Invoke ID 
Error Type 

M MC=) 
M W=) 

S so 
M MC=) 

S S(=) 
M MC=) 
M W=) 1 
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8.5.1 .l Argument 

This parameter- shall convey the Service specific Parameters for the Cancel Service request. 

8.5.1 ,f .1 Original Invoke ID 

This parameter-, of type integer, shall specify the invoke ID of the Service whose cancellation is desired. (An invoke ID is 
provided for every confirmed Service request primitive, see clause 5.) 

8.5.1.2 ResuIt(+) 

The Re 
specific 

Parameter shall i ndicate th 
.eters shall also be retumed. 

.at the Cancel Service request succeeded. When success is indi cated Service 

8.5.1.2.1 Original Invoke ID 

This Parameter, of type integer, shall specify the invoke ID of the Service that was cancelled. (An invoke ID is provided 
for every confirmed Service request primitive, see clause 5.) 

8.5.1.3 Result(-) 

The Resulti-> Parameter shall indicate that the Cancel Service request failed. The Error Type Parameter, which is defined 
in detail in clause 17, provides the reason for failure. 

8.5.1.3.1 Original Invoke ID 

This Parameter, of type integer, shall specify the invoke ID of the Service whose cancellation was desired. (An invoke ID 
is provided for every confirmed Service request primitive, see clause 5.) 

8.5.1.3.2 Error Type 

The Error Type Parameter, which is defined in detail in clause 17, provides the reason for the failure. 

8.52 Service Procedure 

Kupon receiving the Cancel indication Service primitive, the responding MMS-user shail attempt to cancel the designated 
Service, assuming that it tan do this non-destructiveiy and tan return to a state that is logically as if the Service indication 
targeted for cancellation had not been received. Destructive cancellation is permitted for the Start, Stop, Resume, and 
Reset Services provided it follows the Service procedures defined for these Services. If this is not the case, or if the Service 
request invocation identified has not been requested, or if a response primitive has already been issued, or if the cancelable 
attributR of the Transaction Object associated with the designated Service has a value of false, then the Cancel request shall 
faii. In this case, the responding MMS-user shall issue a Cancel response Service primitive with the Result(-) Parameter 
with the appropriate Cancel error Codes for the Error Type Parameter. The responding MMS-user shall continue with the 
original Service and eventually return a response, either positive or negative, as appropriate. 

Otherwise, the Service invocation identified shall be successfully cancelled by the responding MMS-User, and a Cancel 
response primitive with the Result(+) Parameter shall be issued. The responding MMS-user shall also issue a response 
primitive with a Result(-) Parameter for the cancelled Service indicating the SERVICE-PREEMPT Error Class with an 
Error Code of CANCEL. The state of the responder shall then appear logically as if the Service targetted for cancellation 
had not been requested, unless otherwise stated in the Service procedure for the cancelled Service. Additional limitations 
on requesting the cancel Service are specified in ISO/IEC 9506-2, clause 6, 
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8.6 Reject Service 

The Reject Service is a provider-initiated Service that is used to inform the MMS-users of the occurrence of a protocol error. 
A definition of a protocol error may be found in ISO/IEC 9506-2, clause 3. 

8.6.1 Structure 

The structure of the component) Service primitives is shown in Table 9. 

Table 9 - Reject Service 

Parameter Name 

I / 

Ind CBB 

I 

Detected Fiere M 
Original Invoke ID c 
Reject PDU Type M 
Reject Code M 

8.6.4 .l Detected Here 

This Parameter, of type boolean, shall indicate whether the protocol emor that results in the Reject Service was detected 
at the local end or remote end of the underlying presentation connection. If true? the protocol error was detected at the 
local end, otherwise the error was detected at the remote end. 

NOTE - Handling of local error conditions between an MMS-user and MMS-provider is a local matter. 

8.6.1.2 Original Invoke ID 

This Parameter, of type integer, shall indicate the original invoke ID of the PDU which was found to be in error. Its 
presence is conditional on whether the invoke ID could be determined. If there is no invoke ID specified in the PDU being 
rejected, this Parameter shall not be present. 

8.6.1.3 Reject PDU Type 

This Parameter, of type integer, shall indicate the type of the PDU that caused the protocol error. The value PDU-ERROR 
shall be used when the PDU being rejected is not a syntactically valid MMS PDU. The possible values are as follows: 

CONFIRMED-REQUESTPDU 
CONFIRMED-RESPONSEPDU 
CONFIRMED-ERRORPDU 
UNCONFIRMEDPDU 
PDU-ERROR 
CANCELREQUESTPDU 
CANCELRESPONSEPDU 
CANCEL-ERRORPDU 
CONCLUDE-REQUESTPDU 
CONCLUDE-RESPONSEPDU 
CONCLUDE-ERRORPDU 
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8.6.1.4 Reject Code 

This Parameter, of type integer, shall indicate additional information regarding the reason for the Reject within a given 
Reject PDU Type Parameter value. The possible values for this Parameter are given below under each possible Reject 
PDU Type Parameter value. 

8.6.1.4.1 Codes for CQNFIRMED-REQUESTPDU 

8.6.1.4.1 .l OTHER 

This code shall be used for errors other than those identified in this part of ISWIEC 9506 for this Reject PDU type. 

8.6.1.4.1.2 UNRECOGNIZED-SERVICE 

This code shall be used when the Service requested is not supported or is not recognized. 

8.6.1.4.1.3 UNRECOGNIZED-MODIFIER 

This code shall be used when a modifier requested is not supported or is not recognized. 

8.6.1.4.1.4 INVALID-INVOKEID 

This code shall be used when an invoke ID does not meet the requirements of ISO/IEC 9506. 

8.6.1.4.1.5 INVALID-ARGUMENT 

This Code shall be used when a Service argument does not meet the requirements of ISO/IEC 9506. 

8.6.1.4.1.6 INVALID-MODIFIER 

This code shall be used when a Service modifier does not meet the requirements of ISO/IEC 9506. 

8.6.1.4.1.7 MAX-SERV-OUTSTANDING-EXCEEDED 

This code shall be used when the negotiated maximum number of confirmed Services that may be outstanding is exceeded 
bv a confirmed Service request that is received. L 

8.6.1.4.1.8 MAX-RECURSION-EXCEEDED 

This code shall be used when the PDU received exceeds the negotiated maximum data structure nesting level. 

8.6.1.4.1.9 VALUE-OUT-OF-RANGE 

This code shall be used when the PDU received contains one or more Parameters whose values exceed the range allowed 
for those Parameters by ISO/IEC 9506 . 

8.6.1.4.2 Codes for CONFIRMED-RESPONSEPDU 

8.6.1.4.2.1 OTHER 

This code shall be used for errors other than those identified in ISOLIEC 9506 for this Reject PDU type. 
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8.6.1.4.2.2 UNRECOGNIZED-SERVICE 

This code shall be used when the Service specified is not supported, is not recognized, or is not the same Service that was 
requested with the invoke ID specified in the PDU. 

8.6.1.4.2.3 INVALID-INVOKEID 

This Code shall be used when an invoke ID does not meet the requirements of ISO/IEC 9506, or no confirmed Service has 
been requested for the specified invoke ID. 

8.6.1.4.2.4 INVALID-RESULT 

This code shall be used when a Service result does not meet the requirements of ISO/IEC 9506. 

8.6.1.4.2.5 MAX-RECURSION-EXCEEDED 

This code shall be used when the PDU received exceeds the negotiated maximum data structure nesting level. 

8.6.1.4.2.6 VALUE-OUT-OF-RANGE 

This code shall be used when the PDU received contains one or more Parameters whose values exceed the range allowed 
for those Parameters by ISWIEC 9506. 

8.6.1.4.3 Codes for CONFIRMED-ERRORPDU 

8.6.1.4.3.1 OTHER 

This code shall be used for errors other than those identified in ISO/IEC 9506 for this Reject PDU type. 

8.6.1.4.3.2 UNRECOGNIZED-SERVICE 

This code shall be used when the Service specified is not supported, is not recognized, or is not the same Service that was 
requested with the invoke ID specified in the PDU. 

8.6.1.4.3.3 INVALID-INVOKEID 

This code shall be used when an invoke ID does not meet the requirements of ISWIEC 9506, or no confkmed Service has 
been requested for the specified invoke ID. 

8.6.1.4.3.4 INVALID-SERVICEERROR 

This code shall be used when a Service error does not meet the requirements of ISOAEC 9506, 

8.6.1.4.3.5 VALUE-OUT-OF-RANGE 

This code shall be used when the PDU received contains one or more Parameters whose values exceed the range allowed 
for those Parameters by ISO/IEC 9506. 

8.6.1.4.4 Codes for UNCONFIRMEDPDU 
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8.6.1.4.4.1 OTHER 

This code shall be used for errors other than those identified in ISO/IEC 9506 for this Reject PDU type. 

8.6.1.4.4.2 UNRECOGNIZED-SERVICE 

This code shalf be used when the Service specified is not supported or is not recognized. 

8.6.1.4.4.3 INVALID-ARGUMENT 

This code shall be used when a Service argument does not meet the requirements of ISO/IEC 9506, 

8.6.1.4.4.4 MAX-RECURSION-EXCEEDED 

This code shall be used when the PDU received exceeds the negotiated maximum data structure nesting level. 

8.6.1.4.4.5 VALUE-OUT-OF-RANGE 

This code shail be used when the PDU received contains one or more Parameters whose values exceed the range allowed 
for those Parameters by ISO/IEC 9506, 

8.6.1.4.5 Codes for PDU-ERROR 

8.6.1.4.5.1 UNKNOWN-PDU-TYPE 

This code shall be used when the PDU type received is not recognized or is not supported. 

8.6.1.4.5.2 INVALID-PDU 

This code shall be used when the PDU received is syntactically incorrect, and further diagnostics cannot be provided due 
to the severity of the error. 

8.6.1.4.5.3 ILLEGAL-ACSE-MAPPING 

This code shall be used when the PDU type received is not properly mapped to an ACSE Service primitive. 

8.6.1.4.6 Codes for CANCEL-REQUESTPDU 

8.6.1.4.6.1 OTHER 

This code shall be used for errors other than those identified in ISO/IEC 9506 for this Reject PDU type. 

8.6.1.4.6.2 INVALID-INVOKEID 

This code shall be used when an invoke ID does not meet the requirements of ISOLIEC 9506. 

8.6.1.4.7 Codes for CANCEL-RESPONSEPDU 

8.6.1.4.7.1 OTHER 

This code shall be used for errors other than those identified in ISO/IEC 9506 for this Reject PDU type. 
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8.6.1.4.7.2 INVALID-INVOKEID 

This code shall be used when an invoke ID does not meet the requirements of ISO/IEC 9506, or no Cancel Service has 
been requested for the specified invoke ID. 

8.6.1.4.8 Codes for CANCEL-ERRORPDU 

8.6.1.4.8.1 OTHER 

This code shall be used for errors other than those identified in ISO/IEC 9506 for this Reject PDU type. 

8.6.1.4.8.2 INVALID-INVOKEID 

This code shall be used when an invoke ID does not meet the requirements of ISO/IEC 9506, or no Cancel Service has 
been requested for the specified invoke ID. 

8.6.1.4.8.3 INVALID-SERVICEERROR 

This code shall be used when a Service error does not meet the requirements of ISO5EC 9506. 

8.6.1.4.8.4 VALUE-OUT-OF-RANGE 

This code shall be used when the PDU received contains one or more Parameters whose values exceed the range allowed 
for those Parameters by ISO/IEC 9506. 

8.6.1.4.9 Codes for CONCLUDE-REQUESTPDU 

8.6.1.4.9.1 OTHER 

This code shall be used for errors other than those identified in ISO/IEC 9506 for this Reject PDU type. 

8.6.1.4.9.2 INVALID-ARGUMENT 

This code shall be used when the argument for the request does not meet the requirements of ISO/IEC 9506. 

8.6.1.4.10 Codes for CONCLUDE-RESPONSEPDU 

8.6.1.4.10.1 OTHER 

This code shall be used for errors other than those identified in ISO/IEC 9506 for this Reject PDU type. 

8.6.1.4.10.2 INVALID-RESULT 

This code shall be used when the Service result does not meet the requirements of ISOLIEC 9506. 

8.6.1.4.11 Codes for CONCLUDE-ERRORPDU 

8.6.1.4.11 .l OTHER 

This code shall be used for errors other than those identified in ISO/IEC 9506 for this Reject PDU type. 

8.6.1.4.11.2 INVALID-SERVICEERROR 

This code shall be used when a Service error does not meet the requirements of ISO/IEC 9506. 
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8.6.1.4.11.3 VALUE-OUT-OF-RANGE 

This code shall be used when the PDU received contains one or more Parameters whose values exceed the range allowed 
for those Parameters by ISO/IEC 9506. 

8.6.2 Service Procedure 

If an MMS-provider receives a RejectPDU it shall issue a Reject indication to the MMS-User. The MMS-user may, as a 
104 matter, use the Abort Service to abruptly terminate the MMS environment. 

An MMS provider shall be capable of issuing a RejectPDU if it receives a PDU that constitutes a protocol error. 

9 VMD Support Services 

9.1 Introduction 

The VMD support Services contain the Status, UnsolicitedStatus, GetNameList, Identify, Rename and GetCapabilityList 
Services. The Services allow the MMS-user to do the following: 

a> get the status of a VMD; 

4 receive an unsolicited message about the Status of the VMD; 

C> get lists of various defined objects; 

4 identify the vendor specific attributes of the MMS application entity at the peer System; 

e) Change the name of an Object; 

f) get lists of the VMD’s capabilities. 

9.2 Status Service 

The purpose of the Status Service is to allow an MMS-user to determine the general condition or Status of a VMD. 

9.2.1 Structure 

The structure of the component Service primitives is shown in Tabie 10. 

Table 10 - Status Service 

Parameter Name Req 

Argument 
Extended Derivation 

Result(+) 
VMD Logical Status 
VMD Physical Status 
Local Detail 

Result(-) 
Error Type 

(COMP) 

(COMP) S s(=) 
M W=) 
M W=) 
U U(=j 

S S(=) 
M W=) 

CBB 

, 
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9.2.1.1 Argument 

This Parameter shall convey the Parameter of the Status service request. 

9.2.1.1.1 Extended Derivation 

This Parameter, of type boolean, shall indicate which method i6 used to derive the Status response. This Parameter is 
applicable only if the VMD supports two methods for deriving the Status Response, where one method results in a more 
extensive derivation of the Status Respon6e. If the value of this Parameter is true, then the method that results in a 
extended derivation shall be used. If the value is false, then the other method shall be used. If the VMD only supports 
one method, then the value shall be ignored. 

NOTE An example of an extended derivation method is the invocation of a set of self-diagnostic routines. 

9.2.1.2 Res&(+) 

The Result(+) Parameter shall indicate that the Status Service request succeeded. When 6uccess is indicated, service 
specific Parameters are also returned. 

9.2.1.2.1 VMD Logical Status 

This Parameter, of type integer, shall convey the value of the Logical Status attribute of the LIVID Object. The VMD Object 
is defined in 7.2. 

9.2.1.2.2 VMD Physical Status 

This Parameter, of type integer, shall convey the value of the Physical Status attribute of the VMD Object. The VMD Object 
is defined in 7.2. 

9.2.1.2.3 Local Detail 

when present, this Parameter, of type bitstring, shall represent additional detail about the status of the VMD as specified 
by the vendor of the device. This Parameter is expressed as a bitstring no greater than 128 bits in length. The content of 
this field is a local matter and is not a subject for further standardization. 

9.2.1.3 Result(-) 

The Result(-) Parameter shall indicate that the service request failed. The Error Type Parameter, which is defined in 
detail in clause 17, provides the reason for the failure. 

9.2.2 Service Procedure 

The responding 
response. 

perfoorm the 

9.3 UnsolicitedStatus Service 

service by determining the information necessary to create a valid 

The UnsolickedStatus service may be used by an mS-User to spontaneously report its status. 
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9.3.1 Structure 

The structure of the component Service primitives is shown in Table 11. 

‘Table 11 - UnsolicitedStatus Service 

Parameter Name 

MD Logical Status 
VMD Physical Status 
Local Detail 

The Parameters in this service have equivalent meaning to the Parameters in the Status response and confixm service 
primitives. 

9.3.2 Service Procedure 

An MMS-user which iu capable of detecting a Change in its own Status may, at its Option, report this Change tithout 
receiving a Status request. This is accomplished by requesting the UnsolicitedStatus service. The information in the 
UnsolicitedStatus.request shall refled the values of the corresponding attributes of the m. A UnsolicitedStatus.request 
shall not be sent if the peer MMS-user did not indicate support of the UnsolicitedStatus Service in the Services Supported 
Parameter received in the Initiate Service. 

NOTE - The choice of application associations (if more than one exists) on which to send the UnsolicitedStatus Service request 
is a local matter (which may be fixther specified by Companion Standards). AU associations, one association, or some group may be 
selected. 

The use of this service is functionally equivalent to an Event Notification with an Event Action of the Status Service. The practical 
differente is that by using the Event Notification method, the conditions under which the Service is used are directly visible (and 
modtiable) using MMS services, while in use of the UnsolicitedStatus, the conditions are a local matter and cannot be determined or 
changed by the MMS user that is to receive the UnsohcitedStatus information. 

9.4 GetNameList Service 

The &tNameList service may be used by an MMS-user to request that a responding MMS-user return the list of or part 
of the list of Object names defined at the VMD. 

9.4.1 Structure 

The stiucture of the component Service primitives is shown in Table 12. 

Table 12 - GetNameList Service 
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Table 12 (Cont.) - GetNameList Service 

Parameter Name Req Ind RsP Cnf CBB 

Argument 
Extended Object Class 

Object Class 
CS Object Class 

Object Scope 
Domain Name 
Continue After 

Res&(+) 
List Of ldentifier 
More Follows 

Result(-) 
Error Type 

M M(=) 
M W=) 
S S(=) 

COMP COMP 
M W=) 
C C(z) 
U U(=> 

S S(=) 
M M(=) 
M MO 

S S(=) 
M W=) 

9.4.1 .l Argument 

Chis Parameter shall convey the Parameters of the GetNameList Service request. 

9.4.1 .l .l Extended Object Class 

This Parameter shall specify the extended Object class of the Object name to be returned by the responding MMS-User. The 
possible values shall be OBJECTCLASS, which specifies a choice among objects specified in this part of ISODEC 9506, or 
CS-OBJECT-CLASS, which specifies a choice among objects specified in a Companion Standard. 

9.4.1 .l .l .l Object Class 

Chis Parameter shall specify the class of the Object name to be returned by the responding MMS-User. It specifies a choice 
of the following objects: 

Named Variable 

Scattered Access 

Named Variable List 

Named Type 

Semaphore 

Event Condition 

Event Action 

Event Enrollment 

Journal 

Domain 

Program Invocation 
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Operator Station 

9.4.1.1 .1.2 CS Object Class 

The CS Object Class Parameter is provided for definition by a Companion Standard and shall specify the class of the Object 
name to be returned by the responding MMS-User. The values for Object name shall be limited to any additional objects 
deflned in a Companion Standard and may be further defined by that Standard. This choice of the Extended Object Class 
shall not be Chosen in the presentation context derived Flom the abstract Syntax defined in ISO/IEC 9506-2, clause 19. 

NOTE - Further information may be found in annex A. 

9.4.1.1.2 Object Scope 

This Parameter shall indicate .the scope of the Object name list to be returned. The possible values are VMD-specific, 
Domain-specific, and AA-Speck. 

9.4.1 .1.3 Domain Name 

This Parameter, of type Identifier, shall specify the name of a Domain if the Domain-specific choice of the Object Scope 
Parameter is Chosen. Otherwise, this Parameter shall not be present. 

9.4.1 J.4 Continue After 

This Parameter, of type identifier, shall be present when the MMS-user wishes the list of Object names returned by the 
responding MMS-user to begin with a name other than the (logical) first name in the list. It shall be a Character string 
containing the name of an Object of class and scope specified in the Extended Object Class? Object Class and Object Scope 
Parameters. If the value of the Continue After Parameter does not match an existing name at the VMD of the class 
and scope specified, then the collating sequence of the International Reference Version of ISO 646 shall be used by the 
responding MMS-user to determine the name to start afier as specified in the service procedure. 

9.4.1.2 Result(+) 

The Result(+) Parameter shall indicate that the Service request succeeded. When success is indicated, Service specific 
Parameters shall also be retumed. 

9.4.1.2.1 bist Of Identifier 

This Parameter, of type identifier, shall contain names that exist for the objects of the class and scope specified in the Object 
Class and Object Scope Parameters subject to reduction by the action of the Continue After Parameter. The returned list 
shall contain zero or more entries and shall be sorted according to the collating sequence of the International Reference 
Version of ISO 646. 

9.4.1.2.2 More Follows 

This Parameter, of type boolean, shall indicate whether additional GetNameList requests are necessary to retrieve all 
of the requested information. If true, more requests are necessary (if the requesting MMS-user wishes to retrieve more 
data). If false, then either the List Of Names contains the last name in the list, or the List Of Identifier is empty. This 
Parameter shall be false when the List Of Identifier Parameter contains zero names. 

9.4.1.3 Resultf-) 

This Parameter shall indicate that the Service request failed. The Error Type Parameter, which is defined in detail in 
clause 17, provides the reason for the fahre. 
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9.4.2 Service Procedure 

The responding MMS-user shall retum the List Of Identifier of the class and scope specified in the Extended Object Class 
and Object Scope Parameters of the indication Service primitive. If the Continue After Parameter is not present in the 
indication Service primitive, List Of Identifier shall begin with the first name, as determined by the collating sequence of 
the International Reference Version of ISO 646, in the List Of Objects at the responding MMS-user satisfying the class 
and scope specifications. Otherwise, the List Of Identifier shall begin with the first name afker the name specified in the 
Continue After Parameter, using the ordering described above. The More Follows Parameter shall be returned with the 
value determined as described above. 

The responding MMS-user shall not issue a Result(-) Parameter if no objects of the requested class and scope exist. Instead, 
a Result(+) Parameter shall be issued with an empty list of Identifiers. 

NOTE - Repeated usage of this Service with the Continue After Parameter does not guarantee a list that is consistent in time 
with any other instance of use of this s&vice. This Service retums a Segment of the list of names for which the starting Point is based on 
the Continue After pa.ram&er. ’ 

9.5 Identify Service 

The Identifyr Service may be used by an MMS-user to obtain identifting information Flom a responding MMS-User. l 

9.5.1 Structute 

The structure of the comnonent Service nrimitives is shown in Table 13. 

Parameter Name Req Ind RsP Cnf CBB 

Argument 

Result(+) 
Vendor Name 
Model Name 
Revision 
List Of Abstract Syntaxes 

Result(-) 
Error Type 

M W=) 

S S(=) 
M M(=) 
M M(=) 
M W=) 
C C(=) 

S st=) 
M M(=) 

9.5.1 .l Argument 

Tabie 13 - Identify Service 

. 
~nere are no servxe specific Parameters of the Identify Service request. 

9.5.1.2 Result(+) 

The Result(+) Parameter shall indicate that the Identify Service request succeeded. When success is indicated, Service 
specific parameters shall also be retumed. 
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9.5.1.2.1 Vendor Name 

Chis Parameter, of type Character string, shall convey the value of the vendor name attribute of the VMD Object. The 
VMD Object is defined in 7.2. 

9.5.1.2.2 Model Name 

This Parameter, of type Character string, shall convey the value of the model name attribute of the VMD Object. The VMD 
Object is defined in 7.2. 

9.5.1.2.3 Revision 

This Parameter, of type Character string, shall convey the value of the revision attribute of the VMD Object. The VMD 
Object is defined in 7,2. 

9.5.1.2.4 List Of Abstract Syntaxes 

When included, this Parameter, of type Object identifier, shall convey the value of the List Of Abstract Syntaxes Supported 
attribute of the VMD Object. The VMD Object is defined in 7.2. This Parameter shall not be included if the list contains 
zero abstract Syntax names. 

9.5.1.3 Result(-) 

The Result(-) Parameter shall indicate that the Service request failed. *The Error Type Parameter, which is defined in 
detail in clause 17, provides the reason for failure. 

9.5.2 Service Procedure 

A response Service primitive with the Result(+) Parameter shall be issued providing the specified information. 

9.6 Rename Service 

The Rename Service may be used by an MYMS-User in Order to request that a responding MMS-user Change the identifier 
of an Object to a specified identifier. 

9.6.1 Structure 

The structure of the component Service primitives is shown in Table 14. 

Table 14 - Rename Service 
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Tabie 14 (Cont.) - Rename Service 

Parameter Name Req 

Argument 
Extended Object Class 

Object Ciass 
CS Object Class 

Current Name 
N8W Id8ntifi8r 

R8SUk(+) 

R8SUk(-) 
Error Type 

I I l 

M W=) 
M W=) 
S S(=) 

COMP COMP 
M M(=) 
M W=) 

lnd RsP 

S 

S 
M 

Cnf 
I 

CBB 

S(=) 

S(=) 
W=) 

9.6.1 .l Argument 

This Parameter shall convey the Service specific Parameters of the Rename Service request. 

9.6.1 .l/l Extended Object Class 

This Parameter shall specify the extended Object class of the Object name to be renamed by the responding MMS-User. The 
possible values shall be OBJEXTCLASS, which specifies a choice among objects specified in this part of ISO/IEC 9506, or 
CS-OBJECTCIASS, which specifies a choice among objects specified in a Companion Standard. 

I . 

9.6.1 .l .I .l Object Cfass 

This Parameter shall specify the class of the Object to be renamed. It shall specify a choice of the following objects: 

Named Variable 

Scattered Access 

Named Variable List 

Named Type 

Semaphore 

Event Condition 

Event Action 

Event Enrollment 

Journal 

Domain 

Program Invocation 

Operator Station 
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9.6.1.1.1.2 CS Object Class 

The CS Object Class Parameter is provided for definition by a Companion Standard and shall specify the class of the Object 
name to be returned by the responding MMS-User. The values for Object name shall be limited to any additional objects 
defined in a Companion Standard and may be further defined by that Standard. This choice of the Extended Object Class 
shall not be Chosen in the presentation cokext derived Flom the abstract Syntax defined in ISO/IEC 9506-2, clause 19. 

NOTE - Further information may be found in annex A. 

9.6.1 -1.2 Current Name 

This Parameter, of type Object name, shall specify the Object name of the Object that is to be renamed. 

9.6.1.1.3 New Identifier 

This Parameter, of type identifier, shall specify the new identifier part for the referenced Object name. 

9.6.1.2 Result(+) 

The Res&&) Parameter shall indicate that the Service request succeeded. 

9.6.1.3 Result(-) 

This Parameter shall indicate that the Service request failed. The Error Type Parameter, which is defined in detail in 
clause 17, provides the reason for the failure. 

9.6.2 Service Procedure 

The responding MNS-user shall verify that an Object exists with the type specified in Extended Object Class Parameter 
and the Object name specified in the Current Name Parameter. It then shall verify that an Object does not exist with the 
Same class type and scope of the Current Name Parameter and identifier of the New Identifier Parameter. If the new 
identifier identifies an Object of the classes “Named Variable” or “Scattered Access”, it shall verie that an Object of these 
classes does not exist with the same scope of the Current Name Parameter and identifier of the New Identifier Parameter. 
If and only if both of these criteria are satisfied, it shall Change the identifier of the specified Object to that supplied in the 
Xeew Idenker Parameter. No Service specific Parameters shall be retumed. 

NOTE - The Rename service is provided to augment commissioning facilities to Change the name of objects that are supplied 
as part of a VMD. indiscriminate use of the Service could Cause existing applications to fail if the identifiers of referenced objects arc 
renamed. 

9.7 GetCapabiIityList Service 

The GetCapabilityList Service may be used by an MMS-user in Order to request that a responding MMS-user retxrn the 
list of or part of the list of capabilities defined at the VMD. 

9.7.1 Structure 

The structure of the component Service primitives is shown in Table 15. 

Tabfe 15 - GetCapabilityList Service 
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Table 15 (Cont.) - GetCapabilityList Service 

Parameter Name Req Ind RsP Cnf CBB 

Argument 
Continue After 

Result(+) 
List Of Capabilities 
More Follows 

Result(-) 
Error Type 

(COMP) M M(=) 
U U(=) 

(COMP) S S(=) 
M MC=) 
M W=) 

S St=) 
M M(=) 

9.7.1.1 Argument 

This Parameter shall convey the Parameters of the GetCapabilityList Service request. 

9.7.1.1.1 Continue After 

This Parameter, of type Character string, shall be present when the MMS-user wishes the List Of Capabilities returned 
by the responding MMS-user to begin with a capability other than the first capability in the list. If the Continue After 
Parameter does not match an existing capability of the VMD, then the collating sequence of the International Reference 
Version of ISO 646 shall be used by the responding MMS-user to determine the capability to Start after. 

9.7.1.2 Result(+) 

The Result(+) Parameter shall indicate that the Service request succeeded. When success is indicated, Service specific 
Parameters shall also be returned. 

9.7.1.2.1 List Of Capabillties 

This Parameter, of type Character string, shall convey the value of the List of Capabilities attribute of the VMD Object. 
The VMD Object is defined in clause 7.2. The returned list shall contain zero or more entries and shall be sorted according 
to the collating sequence of the International Reference version of ISO 646. 

9.7.1.2.2 More Folfows 

This Parameter, of type boolean, shall indicate whether additional GetCapabilityList requests are necessary to retrieve 
more of the requested information. If true, more requests are necessary (if the requesting MMS-user wishes to retrieve 
more data). If false, then either the List Of Capabilities contains the last capability in the list, or the List Of Capabilities 
is empty. The More Follows Parameter shall be false when the List Of Capability Parameter contains zero capabilities. 

9.7.1.3 Result(-) 

Chis Parameter shall indicate that the Service request failed, The Error Type Parameter, which is defined in detail in 
clause 17, provides the reason for the failure. 
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9.7.2 Service Procedure 

The responding MMS-User shall return the List Of Capabilities attribute of the VMD. If the Continue Afker Parameter 
is not present in the indication Service primitive, the List Of Capabilities Parameter shall begin with the first capability, 
as determined by the collatin g sequence of the International Reference Version of ISO 646, in the VMD attribute List 
Of Capabilities at the responding MMS-User. Otherwise, the List Of Capabilities Parameter shall begin with the first 
capability afker the capability specified in the Continue Afker Parameter , using the erdering described above. The More 
Follows Parameter shall be returned with the value determined as described above. 

10 Domain Management Services 

The MMS model of the Virtual Manufacturing Device (VMD) described in clause 7 introduces four abstract elements: 
Executive Function, Capabilities, Program Invocations, and Domains. This clause describes the Services which manage 
Domains. Domains may be dynamic in nature, coming into existente and being removed from the System either by IKMS 
Services or by local action. Services are provided to allow an MMS client to manipulate Domains defined at the MMS 
server. 

10.1 The Domain Object 

A Domain represents a subset of the capabilities of the VMD which is used for a specific purpose. The attributes of the 
Domain are described below, followed by a brief description of the Services which operate on the Domain Object. 

Domains come into existente in one of two distinct ways: (1) A Domain is explicitly created as part of the process of 
beginning a download process. Such a Domain is inherently associated with its content. (2) A Domain may be created as 
part of the execution of a Program Invocation or by other local means. 
etisting Prior to the establishment of an MMS context. 

Domains may also be predefined to the System, 

10.1.1 The Domain Object Model 

Object: Domain 

Key Attribute: Domain Name 
Attribute: List Of Capabilities 
Attribute: State (LOADING,COMPLETE,INCOMPLETE, 

READY,IN-USE,Dl,D2,D3,D4,D5,DO,D7,D8,Dg) 
Constraint: State = (LOADING,COMPLETE, INCOMPLETE,Dl,D2,D3,D9) 

Attribute: Assigned Application Association 
Attribute: MMS Deletable (TRUE, FALSE) 
Attribute: Sharable (TRUE, FALSE) 
Attribute: Domain Content 

Attribute: List Of Subordinate Objects 
Attribute: List Of Program Invocation References 
Constraint: State = (IN=USE,READY,D4,D5,D6,D7,D8) 

Attribute: Upload In Progress 
Attribute: Additional Detail 

Domain Name 

The Domain Name attribute uniquely identifies the Domain within the VMD. The Domain Name shall be a VMD-specific 
Object Name formed according to the rules for MMS Object Kames as specified in 7.4. 

List Of Capabilities 

The List Of Capabilities attribute is a list of implementation specific Parameters necessary to partition the total resources 
of the VMD for a Domain. The value of elements of this list, represented as Character strings, are a local matter. 

NOTE - 
bindings. 

T&e intent of Capability is to convey such Parameters as memory allocation, processor assignments, and Input Output 
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State 

The State attribute specifies the state of the Domain. Esch Domain may be in one of five states: LUADING, COMPLETE, 
INCOMPLETE, READY, or IN-USE. The possible values of the State attribute depend on the method of creating the 
Domain. Prior to its creation, the Domain is non-existent. In Order to complete the state table, a non-existent Domain is 
described as being in the NUN-EXISTENT state. The LOADING state is an intermediate state which occurs during the 
loading process. The Domain enters the READY state following a successful Download. The IN-USE state differs from the 
READY state in that one or more Program Invocations have been defined using this Domain. The COMPLETE state is 
an intermediate state which occurs aRer the last DownloadSegment has been received but before the Download Sequence 
has been terminated. The INCUMPLETE state is an intermediate state which occurs when a Download Sequence is 
terminated before the loading process is complete. States Dl-D9 represent intermediate states, i.e. states between a 
request and its response. 

Assigned Application Association 

During the process of Downloading a Domain, the Domain is dependent on the Application Association over which the 
Domain was created. If the Application Association is lost before the Domain is placed in the READY state, the Domain 
shall be automatically deleted. There are no MMS Services which report the value of this attribute. 

MMS Deletable 

The MMS Deletable attribute specifies whether (true) or not (false) this Domain Object may be deleted using the Delete- 
Domain Service. 

Sharable 

The Sharable 
sam e time. 

attribute specifies whether this Domain maY be used in more than one Program Invocation definition at the 

NOTE - A Domain which is read-only, that is, which is not altered by the action of the Program Invocation, is normally sharable. 
In many cases, Domakts which tan be modified by execution of a Program Invocation are not sharable; however, by carefkl Coordination 
a Domain could be modified by two Program Invocations simultaneously, thereby providing a means of inter-process communication. 
Sharable does not necessarily imply read-onlv. Y 

Domain Content 

The Domain Content attribute is the information contained in the load data which is the subject of the DownloadSegment 
and the LoadDomainContent Services. The Domain Content includes the List Of Subordinate Objects described below. 
The nature of the information in the Domain Content is a local matter. 

List Cf Subordinate Objects 

The List Of Subordinate Objects attribute is a list of references to named MMS objects which are part of the Domain 
Content. These objects come into existente with the creation of the Domain and are deleted when the Domain is deleted. 
This list includes all currently defined MMS objects which have Domain-specific scope naming this Domain (sec ‘7.4). 

List Of Program Invocation References 

This attribute is a list of references to Program Invocations which currently use this Domain. If the Domain is not sharable, 
this list has at most one Program Invocation. If the Domain is in the IN-USE state, this list shall not be empty. 

Upload In Progress 

The Upload In Progress attribute specifies the number of Upload Sequences currently active for this Domain. This 
attribute shall be the number of ULSMs which exist for this Domain (see lOA.42). The value Zero indicates that no 
Upload is currently in progress for this Domain. 

Additional Detail 

This attribute contains zero or more attributes whose meaning and type are defined by appropriate Campanion Standards. 
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10.1.2 Operations on Domains 

The following Services operate on Domain Ubjects: 

InitiateDownloadSequence allows an MMS client to begin a download sequence to load a Domain at an MMS server. This 
Service is described in 18.2. 

DownloadSegment allows an MMS server to obtain elements of the download information. This Service is described in 
10.3. 

TerminateDownloadSequence allows an MMS server to terminate the download sequence. This Service is described in 
10.4. 

InitiateUploadSequence allows an MMS client to begin the process of uploading the content of a specific Domain. This 
Service is described in 10.5. 

UploadSegment allows an MMS client to obtain a Segment of the upload frorn the MMS server. This Service is described 
in 10.6. 

TerminateUploadSequence allows an MMS client to terminate the upload sequence. This Service is described in 10.7. 

RequestDomainDownload is used by the MMS server to request that the MMS client initiate a Download Sequence for 
the server. This Service is described in 10.8. 

RequestDomainUpload is used by the MMS server to request that the MMS client initiate an Upload Sequence for the 
MMS server specifying the contents of a named Domain. This Service is described in 10.9. 

LoadDomainContent allows an MMS client to request that the MMS server take action to load a Domain. This load data 
may come from the server’s own filestore, or it may Cause the server to obtain the load data from a third Party file server. 
This Service is described in 10.10. 

StoreDomainContent allows an MMS client to request that the MMS server take action to transfer a Domain content to 
a filestore (perform an upload). This Service is described in 10.11. 

DeleteDomain allows an MMS client to request that the MMS server delete the specified Domain and release associated 
resources. This Service is described in 10.12. 

GetDomainAttributes allows an MMS client to request the MMS server to provide a list of the attributes of the specified 
Domain. This Service is described in 10.13. 

10.1.3 Domain State Diagrams 

In Figure 4, intermediate states (states which exist only between an indication primitive and the response primitive or 
between a request primitive and a tonfirm primitive) are indicated by boxes labeled Dn. While these states are transitory, 
the Domain may be in such a state for some period of time, and may be reported in the same manner as major states. 

Domains which are predefined or which come into existente through local means are restricted to the READY and IN- 
USE states of this diagram. The term Program Invocation Count refers to the number of Program Invocations which are 
currently bound to this Domain. (See clause 11 for information regarding the binding of Program Invocations to Domains.) 
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Figure 4 - Domah State Diagram 

Transitions of the State Diagram are as follows: 

1 - InitiateDownloadSequence.indication 
2 - InitiateDownloadSequence.response (+) 
3 - InitiateDownloadSequence.response (-) 
4 - DownloadSegment.request 
5 - DownloadSegment.confkm (+) More Follows = true 
6 - DownloadSegment.confbm (+) More Follows = false 
7 - DownloadSegment.confkm (-) 
8 - TerminateDownloadSequence.request Discard present 
9 - TerminateDownloadSequence.confirm (+) or (-) 
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10 - TerminateDownloadSequence.request Discard not present 
11 - TerminateDownloadSequence.confirm (+> 
12 - TerminateDownloadSequence.confirm (-) 
13 - TerminateDownloadSequence.request Discard present 
14 - CreateProgramInvocation.indication 

Program Invocation count = 0 
15 - Createl?rogramInvocation.response (+) 
16 - CreateProgramInvocation.response (-) 
17 - DeleteProgramInvocation.indication 

Program Invocation count = 1 
18 - DeleteI?rogramInvocation.response (+) 
19 - DeleteProgramInvocation.response (0) 
20 - CreateProgramInvocation.indication 

Program Invocation count > 0 
21 - CreateFVogramInvocation.response (+> or (-> 
22 - DeleteProgramInvocation.indication 

Program Invocation count > 1 
23 - DeleteProgramInvocation.response (+) or (-> 
24 - DeleteDomain.indication 
23 - DeleteDomainresponse (+) 
26 - DeleteDomain.response (0) 
27 - Abortindication 
28 - Abortindication Program Invocation creation failed 
29 - Abortindication Program Invocation creation succeeded 
30 - AborLindication Program Invocation deletion succeeded 
31 - Aborkindication Program Invocation deletion failed 

10.1.4 Segmented Services 

There are two sets of Services within Domain Management in 
are the Download Sequence Services and the Upload Sequence 

which the Services are required to occur in groups. 
services. 

These 

10.1.4.1 Download Sequence 

The Domain Download Sequence may be used to accomplish the creation and loading of Domain Content Flom the MMS 
ciient to the MMS server. Although the MMS client initiates this sequence by requesting the InitiateDownloadSequence 
Service, subsequent Services are controlled by the MMS server. The MMS server shall issue zero or more DownloadSegment 
Service requests (as required) followed by a request for the TerminateDownloadSequence Service. 

Since a Domain may only have one Download Sequence active at any time, the Domain Name is sufficient to identify the 
Download Sequence being performed. The MMS server shall maintain state information of the Download Sequence as 
part of the state of Ehe Domain. 

If, during the course of a Download Sequence, the association between the client and server is lost, the associated Domain 
shall be deleted and any partial transfer of information shall be lost. If the association is lost aRer completion of the 
Download Sequence, that is when the Domain is in the READY or IN-USE stak the Domain shall be unaffected by the 
loss of association. 

If, during the course of a Download Sequence : any of the Service requests is cancelled, the responding MMS-user shall 
refuse the cancel request unless it is able to maintain t-he integrity of the Domain. When the processing has progressed to 
the point that the integrity of the Domain cannot be maintained if cancelled, the cancelable attribute of the Transaction 
Object shall be set to false. 
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10.1.4.2 Upload Sequence 

These Services may be used to transfer the Domain Content fkorn the MMS server to the MMS client. Upload is accom- 
plished by the client requesting the InitiateUploadSequence Service, Zero or more UploadSegment Services (as required), 
and then a TerminateUploadSequence Service, in that Order. 

If, during the course of an Upload Sequence, the association between the client and server is lost, the Upload Sequence 
shall be terminated and the associated Upload State Machine (ULSM) shall be deleted. The Domain shall be unaffected. 
Esch successful InitiateUploadSequence Service invocation shall create an ULSM which is identified by a unique iamong 
all active ULSMs on the association) ULSM ID. The ULSM shall be created and the ULSM ID assigned at the time 
sf the InitiateUploadSequence by the MMS server. An ULSM may onlv be referenced via the assigned ULSM ID, and 
only over the association through which it was assigned. The ULSM sh;11 be deleted and the ULSM ID released via the 
TerminateUploadSequence Service, or when the association is aborted. 

If, during the course of an Upload Sequence, any of the Service requests is cancelled, the responding MMS-user shall 
refuse the cancel request unless it is able to maintain the integrity of the Upload State Machine. When the processing has 
progressed to the Point that the integrity of the state machine cannot be maintained if cancelled, the cancelable attribute 
of the Transaction Object shall be set to false. 

The MMS Services for uploading a Domain are interdependent. This interdependente is specified by the Upload State 
Machines WLSM) given in Figure 5. 

NON-EXISTENT 

8 
UPLOADED L 

Figure 5 - Upload State Machines 

Key : 
1 - InitiateUploadSequence.indication 
2 - InitiateUploadSequence.response( +> 

, 3 - InitiateUploadSequence.response(-) 
4 - UploadSegment.indication 
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5 - UploadSegment.response(+) moreFoUows = false 
6 - UploadSegment.response(+) moreFollows = true 
7 - UploadSegment.response(-) 
8 - TerminateUploadSequence.indication 
9 - TerminateUploadSequence.response 
10 - Abortindication or Abortrequest 

10.2 InitiateDownloadSequence Service 

The InitiateDownloadSequence Service may be requested by the MMS client to instruct the MMS server to create the 
named Domain and to begin its loading. 

10.2.1 Structure 

The structure of the component Service primitives is shown in Table 16. 

Table 16 - InitiateDownIoadSequence Service 

Parameter Name 

Argument (COMP) M W=) 
Domain Name M W=) 
List Of Capabiiities M W=) 
Sharable M W=) 

Result(+) (COMP) S 

Result(-) 
Error Type I I IM 

Cnf CBB 

so 

S(=) 
M(=) 

10.2.1 .l Argument 

This Parameter shall convey the Parameters of the InitiateDownloadSequence Service request. 

10.2.1 .l ,l Domain Name 

This Parameter, of type Identifier, shall specify the name of the Domain (at the MMS server) which is to be downloaded. 

10.2.1 .1.2 List Of Capabilities 

This Parameter, of type Character string, shall represent an implementation specific limitation on the resources of the 
VMD which are to be part of this Domain. The list of capabilities becomes a defining element of the Domain. If the 
list of capabilities is not valid and available within the resources of the VMD, an Error Response shall be retumed. The 
determination of valid and available is a local matter. 

NOTE - The only capabilities which need to be included are those which must be specified in Order that the MMS server tan 
properly perform this Service request. It is preferable that this Parameter not be used at all, since this promotes the greatest degress of 
inter- operability. To indicate this, a list with zero elements should be spectied. 
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10.2.1 .1.3 Sharabie 

This Parameter, of type boolean, shall specify if true that following loading the Domain may be used by more than one 
Program Invocation concurrently. Such Domains are said to be sharable. The value false shall specify that the Domain 
may be used by only one Program Invocation. 

10.2.1.2 Result(+) 

The Result(+) Parameter shall indicate that the Service request succeeded. The presence of this Parameter shall indicate 
that the MMS server is ready to receive the load data. . 

10.2.1.3 Result(-) 

The Result(-) Parameter shall indicate that the Service request failed. The Error Type Parameter, which is defined in 
detail in clause 17, provides the reason for failure. 

10.2.2 Service Procedure 

The MMS server shall verify that no Domain of the specified name exists, and that the list, of capabilities is valid and 
available. If these conditions are met, the MMS server shall create a suitable Domain with its MMS Deietable attribute 
set to true, and place it in the LOADING stak The List of Capabilities attribute shall be set to the value of the List of 
Capabilities Parameter of the Service request. The Assigned Application Association attribute of the Domain shall be set 
to reference the application association over which the request Service primitive was received. The Sharable attribute of 
the Domain shall be set to the value of the Sharable Parameter of the Service request. The List of Program Invocation 
References shall be initialized to a list with Zero elements. The Upload In Progress attribute shall be initialized to Zero. 
The Domain Content and List of Subordinate Objects shall be initialized to be empty. The MMS server shall perform any . 
other actions necessary to prepare for the Download Sequence, and then shall issue a Result(+) Service primitive. If the 
above conditions are not met, the MMS server shall issue a Result(-) Service primitive. 

10.3 DownIoadSegment Service 

This Service shall be requested by the MMS server to request that a Segment of download information be transferred by 
the MMS client. 

10.3.1 Structure 

The structure of the component Service primitives is shown in Table 17. 

Table 17 - DownloadSegment Service 

Parameter Name 

Argument 
Domain Name 

(COMP) 

Result(+) 
Load Data 
More Foilows 

(COMP) 

Result(-) S S(=) 
Error Type M M(=) 

Req Ind 

M W=) 
M W=) 

Rsp Cnf CBB 

S S(=) 
M W=) 
M M(=) 
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10.3.1.1 Argument 

This Parameter shall convey the Parameter of the DownloadSegment Service request. 

10.3.1 .l .l Domain Name 

This Parameter, of type Identifier, shall specie the Domain which is to be loaded. The Domain shall be in the LOADING 
state. 

10.3.1.2 Result(+) 

The Result(+) Parameter shall indicate 
Service specific Parameters. 

10.3.1.2.1 Load Data 

that the Service request succeeded. A successful result shall return the following 

This parameter shall contain the information to 
externally encoded value. The MMS server shall 
process, the MMS server shall create and assign 
provide transformation Services for this data. 

NOTE - MMS makes no requirements regardin .g the nature of the information in Load Data. Load Data may have been created 
as a result of an Upload Sequence Csee 10.5) or as a result of a target device specsc programming function (su .ch a6 an APT post-processor). 

be downloaded. This Parameter shall be either an octet string or an 
use this information to construct the Domain Content. As part of this 
values t;o all the subordinate objects of this Domain. MMS does not 

10.3.1.2.2 More Follows 

This Parameter, of type boolean, shall indicate whether (true) or not (false) any additional load data remains to be 
transmitted for the Domain named in the Download Sequence. This Parameter shall be false if Load Data is a zero length 
string. 

10.3.1.3 Result(-) 

The Result(-) Parameter shall indicate that the Service request failed. The Error Type Parameter, which is defined in 
detail in clause 17, shall provide the reason for failure. 

10.3.2 Service Procedure 

The responding MMS-user shall prepare load data for transmission to the requesting MMS-User. The procedure used to 
create and Segment the load data shall be a local matter. If there is such load data to transmit, it shall become the value 
of the Load Data Parameter and the More Follows Parameter shall be set equal to true or false, according to whether there 
remains more load data to be transmitted on a subsequent DownloadSegment Service response. If there is no more load 
data to transmit, the responding MIYIS-user shall issue a Result(+) with a zero length string as the value of the Load Data 
Parameter and the More Follows Parameter equal to false. If the responding MMS-user detects an error which invalidates 
the content of the Domain being downloaded, it shall issue a Result(-) response to the Service request. 

The requesting MMS-user shall receive the load data Segments and interpret the load data according to a Domain-specific 
format, storing them as appropriate. If More Follows is false, the Domain shall be placed in the COMPLETE etate following 
completion of this Service. If More Follows is true, the Domain shall remain in the LOADING state, 
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10.4 TerminateDownloadSequence Service 

* The TerminateDownloadSequence Service shall be requested by the MMS server to indicate to the MMS client that the 
Download Sequence is complete. 

10.4.1 structure 

The structure of the component Service primitives is shown in Table 18. 

Table 18 - TerminateDownloadSequence Service 

Parameter Name Req Ind Rsp Cnf CBB 

Argument (COMP) M M(=) 
Domain Name M MC=) 
Discard C C(=j 

Res&(+) (COMP) s SC=) 

Result(-) S S(=) 
Error Type M Mf=) 

10.4.1 .l Argument 

This Parameter shall convey the Parameters of the TerminateDownloadSequence Service request. 

10.4.1.1 .l Domain Name 

This Parameter, of type Identifier, shall specify the Domain whose Download Sequence is to be terminated. The Domain 
shall be in the LOADING, COMPLETE, or INCOMPLETE stak 

10.4.1.1.2 Discard 

This Parameter, of type ServiceError, shall indicate if present that the downloaded Domain has been deleted. If the 
Domain has been deleted, this Parameter shall provide an indication of the Problem encountered. In that case, the 
Download Sequence shall have been aborted and the MMS server shall have discarded any Portion of the Domain Content 
which has been received. Otherwise, the downloaded Domain Content shall be retained and the Domain shall be placed 
in the READY state. 

10.4.1.2 Result(+) 

The Result(+) Parameter shall indicate that the Service request succeeded. A successfkl result does not supply Service 
specific Parameters. 

10.4.1.3 Resultfi) 

The Result(-) Parameter shall indicate that the setice request failed. The Error Type Parameter, which is defined in 
detail in clause 1’7, shall provide the reason for failure. 
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10.4.2 Service Procedure 

The MIMS server shall request the TerminateDownloadSequence Service following completion of the Download Sequence 
or following detection of an unrecoverable error (by either the client or the server) during the download process. 

If the MMS server has detected an unrecoverable error in the course of the Download Sequence, it shall provide the Discard 
Parameter describing the enror. If the MMS client has provided a Result(-) to a DownloadSegment request (10.3.2), the 
MMS server shall provide a Discard Parameter indicating that the error was detected by the MMS client. If the server 
has successfully completed the Download Sequence (and therefore has not set the Discard Parameter) and the MMS 
client indicates success by returning a Result(+) to the TerminateDownloadSequence request, the Download Sequence has 
succeeded. Otherwise the Download Sequence shall have failed. 

If the Download Sequence has succeeded, the Domain shall be placed in READY state. If the Download Sequence has 
failed, any load data shall be discarded and the Domain shall be deleted. 

10.5 InitiateUploadSequence Service 

The MMS client may request the InitiateUploadSequence Service to instruct the MMS server to srepare to Unload the 
Domain of the specified name. 

10.5.1 Structure 

The structure of the component Service primitives is shown in Table 19. 

Table 19 - InitiateUpioadSequence Service 

Parameter Name Ind 

Argument 
Domain Name 

(COMP) 

Result(+ j 
ULSM ID 
bist Of Capabilities 

(COMP) 

Resuit(-) 
Error Type 

M M(=) 
M W=) 

Rsp Cnf CBB Rsp Cnf CBB 

l l 

S S S(=) S(=) 
M M M(=) M(=) 
M M W=) W=) 

S S S(=) S(=) 
M M MO MO 

10.5.1.1 Argument 

This Parameter shall convey the Parameter of the InitiateUploadSequence Service request. 

1051.1 .l Domain Name 

This Parameter, of type Identifier, shall specify the name of the Domain whose content is to be transferred to the MMS 
client (uploaded). 
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10.5.1.2 Result(+) 

The Result(+) Parameter shall indicate that the Service request succeeded. Returning this Parameter shall also indicate 
confirmation that the MMS server is ready to participate in the Upload Sequence. 

10.5.1.2.1 ULSM ID 

This Parameter, of type integer, shall specify the ULSM Object which is created as a result of this request. 

10.5.1.2.2 List Of Capabllities 

This Parameter, of type list of Character string, shall identify the list of capabilities which were used in the creation or . 
definition of this Domain. 

NOTE - The only capabilities which need to be included are those which must be specified in Order that the MMS server tan 
properly Perform this Service. It is preferable that this Parameter not be used at all, since this promotes the greatest degree of inter- 
operability. To indicate this, a list with zero elements should be specifled. 

10.5.1.3 Res&(-) 

The Result(-) Parameter shall indicate that the Service request failed. The Error Type Parameter, which is defined in 
detail in clause 17, shall provide the reason for failure. 

10.5.2 Service Procedure 

Upon receipt of the InitiateUploadSequence indication primitive, the MMS server shall verie that tlie specified Domain 
is in the READY or the IN-USE state. If this condition is met, the MMS server shall create a ULSM and assign a unique 
integer to it. The Upload In Progress attribute of the Domain shall be increased by 1. The MMS server shall take whatever 
other actions are necessary to prepare to upload the specified Domain. 

NOTE - If an Upload Sequence is undertaken for a Domain which is in the IN-USE state, the Domain Content may be changing 
during the time the Upload Sequence is being performed. Th.is may result in incomplete or inconsistent data beirigg uploaded. Interpre- 
tation of the upload in this Situation is a 104 matter. 

10.6 UploadSegment Service 

This Service may be invoked by the MMS client to request the transfer of a Segment of upload data Flom the specified 
Domain by the MMS server. 

10.6.1 Structure 

The structure of the component Service primitives is shown in Table 20. 

Table 20 - UploadSegment Service 
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10.6.1 .I Argument 

Tabie 20 (Cont.) - 

Parameter Name 

Argument 
ULSM ID 

(COMP) 

Result(+) 
Load Data 
More Foliows 

(COMP) 

Result(-) 
Error Type 

UploadSegment Service 

RW Ind Rsp Cnf 

M 
M 

Mf=> 
Mi=) 

S Si=) 
M M(=) 
M w=> 

S S(=) 
M W=) 

CBB 

parameEr snall convey the Parameter of the UploadSegment Service request. 

10.6.1.1 .I ULSM ID 

This Parameter, of type integer, shall specify the instance of the ULSM which controls this transfer. The Domain to be 
uploaded is implicitly identified by this Parameter. If this Parameter does not match an active ULSM, a Result(-) response 
shall be returned. 

10.6.1.2 Result(+) 

The Result(+) Parameter shall indicate that the Service request succeeded. In this case, the following two Parameters shall 
also be returned. 

10.6.1.2.1 Load Data 

This Parameter shall contain the requested load data from the MMS server. This Parameter shall be either an octet string 
or an externaliy encoded vaiue. 

10.6.1.2.2 More Follows 

This Parameter, of type boolean, shall indicate whether (true) or not (false) more load data remains to be transferred to 
complete the Upload Sequence. This Parameter shall be false if Load Data is a zero length string. 

10.6.1.3 Result(-) 

The Result(-) Parameter shall indicate that the Service request failed. The Error Type Parameter, which is defined in 
detail in clause 17, shall provide the reason for failure. 

10.6.2 Service Procedure 

The MNIS server shall provide the content of each upload Segment such that it is formatted for receipt as load data in a 
later DownloadSegment (download) Service. If the load data cannot be placed in this forr-nat, an Result(-j response shall 
be returned. If the end of the load data has been reached in this sequence, the MMS server shall return More Follows 
equals false as part of its response. 
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10.7 TerminateUploadSequence Service 

An MMS client may use the TerminateUploadSequence Service to request that the MMS server terminate an Upload 
Sequence. In particular, the TerminateUploadSequence Service Causes the corresponding ULSM to be deleted, whether or 
not the Service completed or was successful. 

10.7.1 Structure 

The structure of the component Service primitives is shown in Table 21. 

Table 21 - TerminateUpioadSequence Service 

Parameter Name 

Argument 
ULSM ID 

Req In 

(COMP) M 

Result(+) (COMP)i M IM(=)1 s /sr=) / 1 

Result(-) 
Error Type 

10.7.1 .I Argument 

This Parameter shall convey the Parameter of the TerminateUploadSequence Service request. 

10.7.1.1 .I ULSM ID 

This Parameter, of type integer, shall identify the instance of the ULSM whose Upload Sequence is to be terminated. If 
this value does not match a valid instance of an existing ULSM, a Result(-) response shall be returned. 

10.7.1.2 Result(+) 

The Res&(+) Parameter shall indicate that the Service request succeeded, implying that the Upload Sequence has termi- 
nated successfully. A successful result does not supply Service specific Parameters. 

10.7.1.3 Result(-) 

The Result(-) Parameter shall indicate that the Service request failed. The Error Qpe Parameter, which is defined in 
detail in clause 17, shall provide the reason for failure. 

10.7.2 Service Procedure 

The MMS client shall request the TerminateUploadSequence Service following completion of the Upload Sequence or 
following an error reported by the MMS server in a ResultG) response to a UploadSegment Service. The Upload In Progress 
attribute of the Domain shall be decreased by one (1). Following either the successful or unsuccessful completion of this 
Service, the ULSM shall be deleted. If the MMS server detects a Problem in the Upload Sequence, it shall return an Result(- 
) response. Such a response shall be returned, for instance, if the MMS client requests the TerminateUploadSequence 
Service before the MMS server has returned the More Follows Parameter with a value equal to false. 
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10.8 RequestDomainDownload Service 

The RequestDomainDownload Service may be used to request that the responding MMS-user initiate a Download Sequence 
with the requesting MMS-User. 

10.8.1 Structure 

The structure of the component Service primitives is shown in Table 22. 

Table 22 - RequestDomainDownload Service 

Parameter Name Req Ind Rsp Cnf CBB 

Argument 
Domain Name 
List Of Capabilities 
Sharable 
File Name 

Result(+) 

Result(-) 
Error Type 

(COMP) M M(=) 
M MC=) 
M M(=) 
M W=) 
M M(=) 

(COMP) S S(=) 

S S(=) 
M W=) 

10.8.1 .I Argument 

Parameter shall convey the Parameters of the RequestDomainDownload Service request. 

10.8.1 .I .I Domain Name 

This Parameter, of type Identifier, shall specify the name of the Domain which is to be downloaded. 

10.8.1 .I .2 List Of Capabilities 

This Parameter, of type list of Character string, shall be used in the subsequent InitiateDownloadSequence Service request. 

10.8.1 .I .3 Sharable 

This Parameter, of type boolean, shall indicate if true that the Domain may be used by multiple Program Invocations. 
Such Domains are said to be sharable. Otherwise, the Domain may be used by only one Program Invocation. 

10.8.1 .I .4 File Name 

This Parameter, of type FYeName, shall specify the name of the file (as known by the responding MMS-User) containing 
the information to be loaded. If the named file does not exist or cannot be accessed, a Result(-) response shall be returned. 
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10.8.1.2 Result(+) 

The ResultJ+) Parameter shall indicate that the Service request succeeded, confirming that the specified file has been 
loaded. A successfd result does not supply Service specific Parameters. 

10.8.1.3 Result(-) 

The Result(-) Parameter shall indicate that the Service request failed. The Error Type Parameter, which is defined in 
detail in clause 17, shall provide the reason for failure. 

10.8.2 Service Procedure 

The responding MMS-user shall perform the RequestDomainDownload Service by requesting the InitiateDownloadSe- 
quence Service as described in JO.2. The values of the Domain Name, List Of Capabilities and Sharable Parameters 
received in the indication Service primitive shall be used as the values of the Parameters of the same name for the 
InitiateDownloadSequence Service. The value of the File Name Parameter shall be used as the Source of the load data. 

If the load is completed successfully, then the Result(+) Parameter in the response primitive shall indicate success of the 
RequestDomainDownload Service. If anv element of the Download Sequence returns a Result(4 response, that, response 
shall be refiected in a Result(-) response to the RequestDomainDownload Service. 

NOTE - A request to cancel a RequestDomainDownload Service may require vey complex processing if the procedure has 
progressed to the Point where a Domain has been created. It is a local matter when to set the cancelable attribute of the RequestDo- 
mainDownload ‘Ikansaction Object to false. 

10.9 RequestDomainUpioad Service 

This Service allows an MMS-user to request that the contents of a specified Domain located at the requesting MMS-user 
be uploaded to the responding MMS-User. 

10.9.1 Structure 

The structure of the component Service primitives is shown in Table 23. 

Table 23 - RequestDomainUpload Service 

Parameter Name Ind 

Argument 
Domain Name 
File Name 

Result(+) 

Result(-) 
Error Type 

(COMP) M M(=) 
M W=) 
M W=) 

(COMP) 

RsP Cnf CBB 

S 

S 
M 

S(=) 

S(=) 
M(=) 

# 
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10.9.1.1 Argument 

This Parameter shall convey the Parameters of the RequestDomainUpload Service request. 

10.9.1.1.1 Domain Name 

This Parameter, of type Identifier, shall identify the Domain whose contents are to be uploaded. 

10.9.1.1.2 File Name 

This Parameter, of type F’ileName, shall specifv the file name as known by the responding MMS-user to be used to store 
the Domain upload. If this file cannot be accessed, a Result(-) response shall be returned. 

10.9.1.2 Result(+) 

The Result(+) Parameter shall indicate that the Service request succeeded. A successful result does not return Service 
specific Parameters. 

10.9.1.3 Result(-) 

The Result(-) Parameter shall indicate that the Service request failed. The Error Type Parameter, which is defined in 
detail in clause 17, shall provide the reason for failure. 

10.9.2 Service Procedure 

The responding MMS-user shall perform the Upload Sequence as described in 10.5 and store the resulting load data in 
the named file. If the Service request in the Upload Sequence returns a Result(-) response, that Result(-) response shall 
be reflected in a Result(-) response to the RequestDomainUpload Service request. 

NOTE - A request to cancel a RequestDomainUpload Service may require very complex processing if the procedure has pro- 
gressed to the Point where an Upload State Machine has been created. It is a 104 matter when to set the cancelable attribute of the 
RequestDomainUpload Bansaction Object to false. 

10.10 LoadDomainContent Service 

The LoadDomainContent. Service may be used by the MMS client to request that the MMS server load a file Flom its own 
fiiestore or from a third Party into a designated Domain. A typical sequence of operations invoiving a third Party which 
employs MMS Services is shown in Figure 6: 

10.10.1 Structure 

The structure of the component Service primitives is shown in Table 24. 
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I MMS client I MMS server 

LoadDomainContent 
request 

RequestDomainDownload 
request 

InitiateDownloadSeq 
response 

DownloadSegment 
request 

I 
l . . . 

TerminateDownloadSeq 
request 

LoadDomainContent 
response 

Third Party 

InitiateDownloadSeq 
request 

DownloadSegment 
response 

. . . 

TerminateDownloadSeq 
response 

RequestDomainDownload 
response 

Figure 6 - LoadDomainContent 
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Table 24 - LoadDomainContent Service 

Parameter Name Req Ind Rsp Cnf CBB 

Argument 
Domain Name 
List Of Capabilities 
Sharable 
File Name 
Third Party 

Result(+) 

Result(-) 
Error Type 

(COMP) M M(=) 
M Mc=) 
M W=) 
M W=) 
M MC=) 
U u(=) TPY 

(COMP) S S(=) 

S S(=) 
M W=) 

10.10.1 .I Argument 

This parameter- shall convey the Parameters of the LoadDomainContent Service request. 

10.10.1 .I .I Domain Name 
i i This Parameter, of type Identifier, shall specify the name of the Domain which is to be loaoed. 

10.10.1 .I .2 List Of Capabilities 

This Parameter, of type list of Character string, shall indicate the capabilities to be used in the creation of the named 
Domain. 

10.10.1 .f .3 Sharabie 

This Parameter, of type boolean, shall indicate if true that the Domain tan be used by several Program Invocations 
concurrently. Otherwise, the Domain tan be used by only one Program Invocation. 

I0.10.1.1.4 File Name 

This Parameter, of type FileName, shall specify the name of the file containing the information to be loaded. 

10.10.1 .I .5 Third Party 

This parameter-, of type ApplicationReference, shall specify the application reference of the Application Process through 
which the named file may be accessed. Support of processing for this Parameter is an implementation Option which shall 
be implemented if support for the TPY Parameter conformance building block is claimed. If it is implemented, its use is 
a user Option. If this Parameter is absent, the MMS server shall attempt to access the requested file directly, 
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10.10.1.2 Result(+) 

The Result(+) Parameter shall indicate that the s ervice request succeeded, 
loaded. A successful resul t does not supply Service specific Parameters. 

confirming that the specified file has been 

10.10.1.3 Result(-) 

The Result(-) Parameter shall indicate that the Service request failed. The Error Type Parameter, which is defined in 
detail in clause 17, shall provide the reason for failure. 

10.10.2 Service Procedure 

The responding MMS-user shall perform the LoadDomainContent Service as follows: 

4 verify that no Domain of that name exists; 

W create and initialize a Domain following the Service procedure described in 10.2.2. 

C> if a third Party is specified, establish an association with that application if none exists; thereafter take appropriate 
action to Cause the named Domain to be obtained and loaded. 

d) if no third Party is specified, perform the necessary Steps to obtain the file through local means and load it into the 
specified Domain. 

6 if loading is successful, place the Domain in the READY state. 

If a third Party is specified and the responding 
Party, a Result(-) response shall be returned. 

MMS-user is unable to establish or maintain an association with the third 

If the load is completed successfully, a Result(+) response primitive shall be issued. If the load is not completed successfully, 
a Result(-) response primitive shall be issued. 

NOTE - A request to cancel a LoadDomainContent Service may require very complex processing if the procedure has progressed 
to the Point where a Domain has been created. It is a local matter when to set the cancelable attribute of the LoadDomainContent 
Transaction Object to false. 

1 O.l=l StoreDomainContent Service 

This Service allows an MMS client to request that the contents of a specified Domain at the MMS server be stored in a 
file on a filestore. “Storing” a Domain requires whatever processing is necessary such that it may be loaded later using 
the LoadDomainContent Service. A typical sequence of operations involving a third Party which employs MMS Services is 
shown below in Figure 7: 

10.11 .l Structure 

The structure of the component Service primitives is shown in Table 25. 
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MMS client MMS server 
, 

StoreDomainContent 
request 

RequestDomainUpioad 
request 

InitiateUploadSeq 
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UpioadSegment 
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TerminateUploadSeq I 

response 
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response 

InitiateUploadSeq 
request 
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request 

I 

Third Party 

. . . 

TerminateUpioadSeq 
request 

3 

RequestDomainUpload 
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Figure 7 - StoreQomainContent 
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Table 25 - StoreDomainContent Service 

Parameter Name Ind 

Argument (COMP) M M(=) 
Domain Name M W=) 
File Name M W=) 
Third Party U U(=) 

Result(+) (COMP) 

I Result(-) 
Error Type l I 

Rsp Cnf CBB 

TPY 

S st=) 

S S(=) 
M W=) 

10.11.1~1 Argument 

This Parameter shall convey the Parameters of the StoreDomainContent Service request. 

10.11.1.1.1 Domain Name 

This Parameter, of type Identifier, shall identify the Domain whose contents are to be stored to a file. 

10.11.1.1.2 File Name 

This Parameter, of type F’ileName, shall identify the file in which the Domain is to be stored. 

10.11.1.1.3 Third Party 

This optional Parameter, of type ApplicationReference, shall identify the third Party on which the filestore resides which 
is to receive the contents of the named Domain. The presence of this Parameter is an implementation Option which shall 
be implemented if support of the TPY Parameter conformance building block is claimed. If TPY is implemented its use : 
is a User Option. If this Parameter is absent, the responding MMS-user shall attempt to store the content of the Domain 
directly in the specified file. 

10.11 .1.2 Result(+) 

The Res&(+) Parameter shall indicate that the Service request succeeded. A successful result does not return Service 
specifk Parameters. 

10.11 .1.3 Res&(-) 

The Res&(-) Parameter shall indicate that the Service request failed. The Error Qpe Parameter, which is defined in 
detail in clause l?, shall provide the reason for failure. 

76 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 95
06

-1:
19

90

https://iecnorm.com/api/?name=cca883d3816e5cff2b8e9dd531877f46


ISWIEC 95064 : 1990(E) 

10.11.2 Service Procedure 

If a Third Party is specified, the responding MMS-user shall establish an association with that application if none exists. 
If a Third Party is specified and the responding MMS-user is unable to establish or maintain an association with the 
third Party, a Result(-) response shall be returned. The responding MMS-user shall take appropriate action to Cause the 
contents of the Domain to be stored in the indicated file. 

If the upload is completed successfully, then the result Parameter in the response primitive shall be provided and shall 
indicate success of the StoreDomainContent Service. If the upload is not completed successfully, then the Result(-) response 
shall be returned. 

NOTE - A request to cancel a StoreDomainContent Service may require very complex processing if the procedure has pro- 
gressed to the Point where an Upload State Machine has been rreated. It is a local matter when to set the cancelable attribute of the 
StoreDomainUpload Transaction Object to false. 

10.12 DeleteDomain Service 

The DeleteDomain Service may be used to request that an MMS server delete the specified Domain. 

10.12.1 Structure 

The structure of the component Service primitives is shown in Table 26. 

Tabie 26 - DeleteDomain Service 

Parameter Name 

Argument 
Domain Name 

(COMP) 

Result(+) 

Result(-) 
Error Type 

(COMP) 

10.12.1 .l Argument 

Req Ind 

M W=) 
M W=) 

Rsp Cnf CBB 

S S(=) 

S S(=) 
M M(=) 

. . 
This Parameter shall convey the Parameter of the DeleteDomain servxe request. 

10.12.1 .l .l Domain Name 

This Parameter, of type Identifier, shall specify the name of the Domain which is to be deleted. 

10.12.1.2 Result(+) 

The Result(+) Parameter shall indicate that the Domain was successfully deleted. A successful result does not supply 
Service specific Parameters. 
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10.12.1-3 Wesult(-) 

The Result(-) Parameter shall indicate that the service request failed. The Error Type, which is defined in detail in clause 
17, shall provide the reason for failure. 

10.12.2 Service Brocedure 

The MMS server shall verify that the specified Domain exists, that its MMS-Deletable attribute is true, that it is in the 
READY skate, and that there are no uploads in progress. If these conditions arc met, the MMS server shall delete the 
designated Domain. As a part of this action, it shall delete all objects subordinate to the Domain regardless of whether the 
MMS-Deletable attribute of these objects is true or not, and it shall set the reference attribute of the objects which refer to 
objects subordinate to this Domain to UNDEFINED. In particular, the Monitored Variable Reference attribute of an Event 
Kondition Object which refers to an MMS variable Object subordinate to this Domain shall be changed to UNDEFINED 
Qsee XLU..l). If the Service cannot be perforrned, a Result(-) response shall be returned. 

NOTE - The requirement that the Domain be in the READY state is equivalent to the requirement that no Program Invocation 
be bound to the DO&. Hence, Domain s which arc currently in use by some Program Invocation cannot be deleted until the I?rogp-am 
Tnvocation is deleted. 

IO.1 3 GetDomainAttributes Service 

The GetDomainAttributes Service may be used to request that an ?YIMS server return the attributes associated with the 
specified Domain. 

16.13.1 Structure 

The structure of the component Service primitives is shown in Table 27. 

Parameter Name 

Result(+) 
List Of Capabilities 
State 
MMS Deletable 
Sharable 
List Of Program Invocations 
Upload In Progress 

10.13.1 .l Argument 

fahle 2’7 - GetDomainAttaBbutes Senke 

This Parameter shall convey the Parameter of the GetDomainAttributes service request. 
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10.13.1 .I .I Domain Name 

This Parameter, of type Identifier, shall specify the name of the Domain whose attributes are requested. 

10.13.1.2 Result(+) 

The Res&(+) Parameter shall indicate that the Domain exists and that its attributes are provided in the response. 

IO.1 3.1.2.1 List Of Capabilities 

This Parameter, of type list of Character string, shall specify the capabilities used in the creation of this Domain. 

10.13.1.2.2 State 

This Parameter, of type DomainState, shall specify whether the Domain is in the LUADING, COMPLETE, INCOMPLETE, 
READY, IN-USE, or one of the transition stak Dl through D9. 

10.13.1.2.3 MMS Deletable 

This parameter, of type boolean, shall indicate whether (true) or not (false) the Domain may be deleted. 

10.13.1.2.4 Sharabfe 

This Parameter, of type boolean, shall indicate whether (true) or not (false) the Domain may be simultaneously used by 
more than one Program Invocation. 

10.13.1.2.5 List Of Program Invocations 

This Parameter, of type list of Identifier, shall specie the Program Invocations which are linked to this Domain. If the 
Domain is not sharable. there shall be at most one such Program Invocation. If the Domain is not in the IN-USE state, 
in the state D5 or in the state D6, this list shall be empty. 

IO.1 3.1.2.6 Upload In Progress 

This Parameter, of type integer, shall indicate the number of Upload Sequences currently active for this Domain. The 
vaiue zero indicates that no upload is in progress. 

IO.1 3.1.3 Result(-) 

The ResultG) Parameter shall indicate that the Service request failed. The Error Type Parameter, which is defined in 
detail in clause 17, shall provide the reason for failure. 

10.13.2 Service Procedure 

The MMS server shall verify that the specified Domain exists. It shall return the values of the attributes of the Domain 
as values of the corresponding Result(+) Parameters. If the Domain does not exist a Result(-) response shall be returned. 

NOTE - The List Of Subordinate Objects attribute is not included in the response. The names of these objects may be obtained 
using the GetNameList Service, spe- Domain-specific scope and naming this Domain (see 9.4). 

11 Program Invocation Management Services 
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The MMS model of the Virtual Manufacturing Device (VMD) described in clause 7 introduces four abstract elements: 
Executive function, Capabilities, Program Invocations, and Domains. This clause covers the operations on Program 
Invocations. Program Invocations may be dynamic in nature, coming into existente and being removed from the System 
either by MMS Services or by 104 action, Program Invocations may also be predefined within the VMD. Services are 
provided to allow an MMS client to affect the behaviour of Program Invocations. 

11 .l The Program Invocation Object 

A Program Invocation is a dynamic element which most closely corresponds to an execution thread in a multi-tasking 
environment. It is either predefined or created, either by MMS Services or by local action. It is composed of a set of 
Domains together with control information necessary for its execution. The execution of a Program Invocation tan be 
thought of as a time series of fundamental operations sf the underlying device. Further definition of these fundamental 
operations is a local matter. In this time history of a Program Invocation, there is one distinguished state in which the 
Program Invocation is ready for execution but has not yet begun execution. This state is referred to as the IDLE state 
of the Program Invocation. Some Program Invocations also have a distinguished state in which the Program Invocation 
ha s “completed” . Program Invocations which resch this state have accomplished their purpose and cannot be placed in 
execution again. This state is called UNRUNNABLE, and Program Invocations which normally resch this state are called 
non-reusable. Program Invocations which are reusable will return to the IDLE state following the normal completion of 
their execution. 

11.1 .I The Program Invocation Object Model 

Object: Program Invocation 

Key Attribute: Program Invocation Name 
Attribute: State (IDLE,STARTING,RUNNING,STOPPING,STOPPED, 

RESUMING, RESETTING, UNRUNNABLE) 
Attribute: List Of Domain References 
Attribute: MMS Deletable(TRUE,FALSE) 
Attribute: Reusable (TRUE,FALSE) 
Attribute: Monitor (TRUE, FALSE) 
Constraint: Monitor = TRUE 

Attribute: Event Condition Reference 
Attribute: Event Action Reference 
Attribute: Event Enrollment Reference 

Attribute: Execution Argument 
Attribute: Additional Detail 

Program Invocation Name 

The Program Invocation Name shall be the principal identifier of the Program Invocation. It shall be formed according to 
the rules for the specification of Object Names as described in 7.4 and 7.3.2. 

The Rate attribute shall indicate the principal states of the Program Invocation. In Order to complete state diagrams, the 
value NON-EXISTENT is added to this list to describe the condition before a Program Invocation is created. 

NOTE 1 - ‘I’he State attribute is the only element of the control information necessary for the execution of this Program Invocation 
which is defkned by this part of ISO/IEX 9506. Companion Standards may defkne representations for additional elements of the control 
information as appropriate for their application areas. In particular, for Program Invocations which are implemented through a sequential 
procedural programmin g language, the concepts of “beginning of program”, “end of program” and “program step” may be added to the 
control information. 

IDLE 

Chis state shall denote the condition of a Program Invocation at a time before it is placed in Operation. 

NOTE 2 If the Program Invocation 
correspond to the “beginniq of the program”. 

is implemented through a sequential procedural programming language, this state may 
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RUNNING 

This state shall denote the condition of a Program Invocation during its execution. Further definition of “execution” is a 
104 matter. However, RUNNING is usually associated with a process which changes the constituent elements of at least 
one of its subordinate Domains. 

STOPPED 

This state shall denote a condition in which the Program Invocation is at an intermediate state between the onset of 
execution and completion. However, execution has ceased and the constituent elements of the subordinate Domains are 
no longer changing due to the action of this Program Invocation, 

UNRUNNABLE 

This state shall denote a condition in which the Program Invocation may no longer be executed, but has not yet been 
deleted. This state may be reached by the completion of the Program Invocation if the Reusable attribute is false or 
through explicit MMS Service action or through other local action. 

STARTING 

This state shall be a transitory state of the Propam Invocation between the IDLE and the RUNNING states. If the 
Program Invocation is placed in the RUNNING state through the action of the MMS Start Service, this state corresponds 
to the time between the receipt of the Start Service indication primitive and the issuance of the Start Service response 
primitive. While in the STARTING state, the VMD may perform one or more initialization procedures which may be 
locally defined or may be required by Companion Standards. 

STOPPING 

This state shall be a transitory state of the Program Invocation between the RUNNING and the STOPPED states. If the 
Program Invocation is placed in the STOPPED state through the action of the MMS Stop Service, this state corresponds 
to the time between the receipt of the Stop Service indication primitive and the issuance of the Stop Service response 
primitive. While in the STOPPING state, the VMD may Perform one or more stopping procedures which may be locally 
defined or may be required by Companion Standards. 

RESUMING 

This state shall be a transitory state of the Program Invocation between the STOPPED and the RUNNING states. If the 
Program Invocation is placed in the RUNNING state through the action of the MMS Resume Service, this state corresponds 
to the time between the receipt of the Resume Service indication primitive and the issuance of the Resume Service response 
primitive. While in the RESUMING state, the VMD may perform one or more resumption procedures which may be locally 
defined or may be required by Companion Standards. 

RESETTING 

This state shall be a transitory state of the Program Invocation between the STOPPED state and the IDLE stak If the 
Program Invocation is placed in the IDLE state through the action of the MMS Reset Service, this state corresponds to the 
time between the receipt of the Reset Service indication primitive and the issuance of the Reset Service response primitive. 
While in the RESETTING state, the VMD may perform one or more resetting procedures which may be locally defined or 
may be required by Companion Standards. 

List Of Domain References 

This attribute shall 
at least one entry. 

MMS Deletable 

be a list of references to the Domains which compose this Program Invocation. The list shall contain 

Chis attribute shall indicate whether (true) or not (false) the Program Invocation tan be deleted using the DeleteProgram- 
Invocation Service. 
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Reusable 

This attribute shall indicate whether (true) or not (false) the Program Invocation will return to the IDLE state following 
normal completion of its execution. If false, the Program Invocation will move to the UNRUNNABLE state following 
normal execution. 

Monitor 

This attribute shall indicate whether or not program monitoring is in effect for this Program Invocation. A Program 
Invocation which is being monitored uses the Event Management facilities of MMS to inform the requesting MMS-user 
whenever the Program Invocation leaves the RUNNING state. It does this by creating the referenced objects listed below. 

Event Condition Reference 

If the Monitor attribute is true, the Program Invocation shall have an attribute which is a reference to an Event Condition 
Object (see 15.1.1) with the following attributes: 

4 the Event Condition Name attribute value shall be equal to the Program Invocation object’s Program Invocation 
Name attribute value; 

b) the Event Condition Class attribute value shall be equal to MONITORED; 

4 the State attribute shall be IDLE; 

d) the Enabled attribute shall be true; 

@) Monitored Variable Reference shall be equal to UNSPECIFIED (specifving that the Program Invocation is in the . 
RUNNING state); 

fl the List Of Event Enrollment Reference attribute shall contain the reference to the following defined Event Enrollment 
Object; 

9) the MMS Deletable attribute shall be true; 

t-0 the Priority attribute shall be normalPriority; 

0 
. 
J) 

the Severity attxibute shall be normalSeverity; 

the Alarm Summary Reports attribute shall be false; 

k) the Evaluation Interval attribute shall be a local matter. 

Event Action Reference 

If the Monitor attribute is true, the Program Invocation has an attribute which is a reference to an Event Action Object 
(see 15.1.2) with the following attributes: 

4 the Event Action Name attribute shall be equal to the Program Invocation object’s Program Invocation Name attribute; 

b) the MMS Deletable attribute shall be true; 

4 the Confkmed Service Request attribute is the GetProgramInvocationAttributes Service; 

d) the List Of Modifier attribute shall be empty; 

e) the List Of Event Enrollment Reference attribute shall contain a reference to the Single Event Enrollment which 
follows. 

Event Enrollment Reference 

If the Monitor attribute is true, the Program Invocation shall have an attribute which is a reference to an Event Enrollment 
(see 15.1.3) with the following attributes: 

4 the Event Enrollment Name attribute shall be equal to the Program Invocation object’s Program Invocation Name 
attribute; 
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b) the MMS Deletable attribute value shall be true; 

4 the Event Enrollment Class attribuk shall be NOTIFICATION; 

4 the Event Condition Reference attribute references the Event Condition described above; 

4 the Event Condition Transitions attribute shall contain the sole element ACTIVE-TO-IDLE; 

f > the Application Association Local Tag attribute shall specify the association over which the Program Invocation was 
created; 

9) the Notification Lost attribute shall be false; 

0 the Duration attribute shall be determined by the corresponding Parameter of the CreateProgramInvocation Service; 

the Event Action Reference attribute shall reference the Event Action described above; 

. 
J) the Client Application attribute shall reference the client application which has invoked the CreateProgramInvocation 

Service; 

kl the Alarm Acknowledgement Rule attribute shall be NONE; 

1) the State attribute shall be IDLE. 

Execution Argument 

This attribute shall contain a Character string or an externally coded Parameter appropriate to the execution of this 
Program Invocation. It may be set by either the Start Service or by the Resume Service. It shall initially be set to a empty 
string when the Program Invocation is created. Subsequent execution of the Program Invocation may Change the value of 
this attribute. 

Additional Detail 

This attribute shall allow for additional attributes to be added by Companion Standards. 

11.1.2 Operations on Program Invocations 

The Services which operate on Program Invocations objects are listed below. 

CreateProgramlnvocation 

A client may use this Service to create a new Program Invocation Object at a VMD. This Service is described in 11.2. 

DeleteProgramInvocation 

A client may use this Service to delete a Program Invocation Object at a VMD. This Service is described in 11.3. 

A client may use this Service to Cause a previously defined Program Invocation which is in the IDLE state to transition 
into the RUNNING stak This Service is described in 11.4. 

Stop 

A client may use this Service to Cause a Program Invocation which is in the RUNNING state to transition to the STOPPED 
state. This Service is described in 11.5. 

Resume 

A client may use this Service to Cause a Program Invocation dich is in the STOPPED state to transition to the RUNNING 
state. This Service is described in 11.6. 

Reset 
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A client may use this Service to Cause a Program Invocation which is in the STOPPED state to transition either to the 
IDLE state or to the UNRUNNABLE stak This Service is described in 11.7. 

Kill 

A client may use this Service to terminate a Program Invocation by causing it to transition to the UNRUNNABLE state. 
This Service is described in 11.8. 

GetProgramInvocationAttributes 

A client may use this Service to determine the attributes of a Program Invocation, its state, and its list of Domain seferences. 
This Service is described in 11.9. 

16.1.3 Program Invocation Stab Diagram 

NOTE - In F’igure 8, some intermediate states (states which exist only between an indication primitive and a response primitive) 
may be reported as proper states of the Program Invocation. This is because, in general, the transition mav take an appreciable time. 
The states named “Pn” arc not reported in the GetProgramInvocationAttributes Service since the Create@rogramInvocation and the 
DeleteProgramInvocation Services are defined as atomic (non-interruptible) and therefore appear to be instantaneous to the MMS client. 
1x1 Order to keep the diagram simple, the intermediate states of the Kill service arc not shown. These intermediate states are not reported 
since the Kill Service procedure is detied as atomic (non-interruptible), and therefore its eff’ect appears to be instantaneous. The effects 
of MMS Service requests which do not Change the state of the Program Invocation, such as GetProgramlnvocationAttributes, are not 
shown on the diagram. The terms destructive and non-destructive are explained in the service procedure for the Cancel Service (8.5) and 
in the respective Service procedures described in this clause. 
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Figure 8 - Program Invocation State Diagram 

Transition lines for the model are: 

1 - Start.indication 
2 - Start.resl>onse(+) 
3 - Start.response(-) non-destructive 
4 - Start.response(-) destructive 
5 - Stopindication 
6 - Stop.response(+) 
7 - Stop.response(-) non-destructive 
8 - Stop.response(-) destructive 
9 - Resume.indication 
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10 - Resume.response(+) 
11 - Resume.response(-) non-destructive 
12 - Resume.response(-) destructive 
13 - (end of program) Reusable = true 
14 - (end of program) Reusable = false 
15 - Kill.response(+) 
16 - Reset.indication 
17 - Reset.response(+) Reusable = true 
18 - Reset.response(+) Reusable = false 
19 - Reset.response(-) non-destructive 
20 - Reset.response(-) destructive 
21 - (program stop) 
22 - CreateProgramInvocation.indication 
23 - CreateProgramInvocation.response(+) 
24 - CreateProgramInvocation.response(-) 
25 - DeleteProgramInvocation.indication 
26 - DeleteProgramInvocation.response(+) 
27 - DeleteProgramInvocation.response(-) 

NOTE - ?rhe transition KilLindication is not included in this diagram because the action of the Kill Service is atomic; there is no 
diff’erence in the state of the Program Invocation between the indication and the response( The Kill.response(-) is not included because 
it does not Cause a state transition. 

11.2 CreateProgramlnvocation Service 

The CreateProgramInvocation Service allows an MMS client to assemble Domains into a specified Program Invocation at 
the MMS server. The MMS client specidies a list of Domains which are to be included in the Program Invocation. Note 
that a given Domain may be in the List of Domain Reference of more than one Program Invocation simultaneously if it is 
sharable. 

11.2.1 Structure 

The structure of the component Service primitive is Show in Table 28. 

Tabie 28 - CreateProgramInvocation Service 

I Parameter Name Ret 

Im- Argument 
Program Invocation Name 
List Of Domain Names 
Resusable 
Monitor 

Monitor Type 

Result(+) (COMP) 

Result(-) 
Error Type 

/ st=) 
j M(=) 
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11.2.1.1 Argument 

This Parameter shall contain the Parameters of the CreateProgramInvocation Service request. 

11.2.1.1 .l Program Invocation Name 

This Parameter, of tvpe Identifier, shall be the 
in use, a Result(-) response shall be retumed. 

11.2.1.1.2 bist Of Domain Names 

This Parameter, of type list of Identifier, shall 
of this Program Invocation. There shall be at 

name to be associated with this Program Invocation. If this name is already 

specify the existing Domains by name which are to be incorporated as part 
least one such element in this list. The Order of the list may be significant 

#, m T 1 l to the MMS server in the process of creating ihe mogram lnvocation. 

11.2.1.1.3 Reusable 

This Parameter, of type boolean, shall indicate whether (true) the Program Invocation will enter the IDLE skate aRer 
completion or (false) the UNRUNNABLE state. 

11.2.1.1.4 Monitor 

This Parameter, of type boolean, shall indicate, if present, that the MMS client wishes to be informed about the progress 
of the Program Invocation as it is executed. 

11.2.1.1.4.1 Monitor Type 

This Parameter, of tvpe boolean, shall be present if and only if the value of the Monitor Parameter is true. This Parameter 
shall indicate, if trLe, that the notification is PERMANENT, hence the notification exists for the life of the Program 
Invocation. If the value is false, the notification is CURRENT, and exists only as long as the association is maintained. 
The value of this Parameter shall become the value of the Duration attribute of the Event Enrollment which is implicitly 
created as a result of this Service request. 

11.2.1.2 Result(+) 

The Resüki.+) Parameter shall indicate that the Service request succeeded. In this case, no Parameters are returned. 

11.2.1.3 Result(-) 

The Result(-) Parameter shall indicate that the Service request failed. The Error Type Parameter, which is defined in 
detail in clause 17, provides a reason for failure. 

11.2.2 Service Procedure 

The MMS server shall perform the following series of actions: 

4 

b) 1 verify the existente of all Domains of the Parameter list; if a listed Domain does not exist, an error shall be returned. 

verify that no Program Invocation of the same name already exists; 

4 verify that each Domain is available for incorporation into this Program Invocation (that each Domain is either in 
the READY or D7 state, or is in the IN-USE, D4, D5, or D6 state with Sharable attribute equal to true); 

4 create a ProgramInvocation Object with its Program Invocation Name attribute equal to the Program Invocation Name 
Parameter, the State attribute equal to IDLE, the MMS Deletable attribute equal to true, the Reusable attribute equal 
to the Reusable Parameter, the Monitor attribute equal to true if the Monik Parameter is specified, otherwise false, 
and the Execution Argument attribute equal to a string of length Zero; 
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4 place references to the Domains on the Program Invocation’s List Of Domain Reference attribute; 

f > for each Domain in the List of Domain Names Parameter, Perform the following steps: 

1) if the Domain State attribute is equal to D4, D5, or D6, wait until the Domain enters the IN-USE state; 

2) if the Domain State atribute is equal to D7, wait until the Domain enters the READY state; 

3) Change the Domain State attribute to IN-USE; 

4 add a reference to this Program Invocation to the Domain’s List of Program Invocation Reference attribute. 

9) if the Monitor Parameter is specified, enable the Program Invocation to report whenever it ceases running. To do 
this, it shall make use of Event Management facilities described in clause 15. The following actions shall occur 
which will Cause the Program Invocation to issue a EventNotification request primitive that carries a GetProgram- 
InvocationAttribute response whenever the Program Invocation leaves the RUNNING state (see 11.1.3). The MMS 
server 

shall create an Event Condition with the following attributes: 

the Event Condition Name attribute shall be equal to the Program Invocation Name Parameter, 

ii) the MMS Deletable attribute shall be true, 

iii) the Event Condition Class attribute value shall be equal to MONITORED, 

iv) the State attribute shall be equal to IDLE, 

v> the Priority attribute shall be equal to norrnalPriority, 

Vi) the Severity attribute shall be equal to normalSeverity, 

vii) the List Of Event Enrollment Reference attribute shall contain a Single reference to the Event Enrollment 
whose Event Enrollment Name attribute is equal to the Program Invocation Name Parameter, 

viii) the Enabled attribute shall be true, 

ix) the Alarm Summary Reports attribute shall be false, 

x> the Monitored Variable Reference attribute value shall be equal to UNSPECIFIED specifying that the 
Program Invocation is in the RUNNING state, 

the Evaluation Interval attribute shall be set to a value which is determined as a local matter; 

2) shall create an Event Action with the following attributes: 

i) the Event Action Name attribute shall be equal to the Program Invocation Name Parameter, 

ii) the MMS Deletable attribute shall be true, 

iii) 

iv) 

v> 

the Confirmed Service Request attribute shall be the GetProgramInvocatiorAttributes 
vice Argument equal to the Program Invocation Name Parameter, 

the List Of Modifier attribute shall have zero elements, 

the List Of Event Enrollment Reference shall contain a Single reference to an Event Enrollment 
Event Enrollment Name attribute is equal to the Program Invocation Name Parameter; 

Service with a Ser- 

whose 

3) shall create an Event Enrollment with the following attributes: 

i> the Event Enrollment Name attribute value shall be equal to the Program Invocation Name Parameter, 

ii) the MMS Deletable attribute shall be true, 

iii) the Enrollment Class attribute shall be NOTIFICATION, 

iv) the Event Condition Reference attribute shall be a reference to the Event Condition whose Event Condition 
Name attribute is equal to the Program Invocation Name Parameter, 

88 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 95
06

-1:
19

90

https://iecnorm.com/api/?name=cca883d3816e5cff2b8e9dd531877f46


ISO/lEC 95064 : 1990(E) 

v) the Event Condition Transitions attribute shall contain the Single element ACTIVE-TO-IDLE, 

vi) the Application Association Local Tag attribute shall specify the current association, 

vii) the Notification Lost attribute shall be false, 

tiii) the Event Action Reference shall be a reference to the Event Action whose Event Action Name attribute is 
equal to the Program Invocation Name Parameter, 

ix) the Duration attribute shall be equal to either CURRENT or PERMANENT depending on the value of the 
Monitor Type Parameter, 

x> the Client Application attribute shall reference the application process making this request, 

xij the Alarm Acknowledgement Rule attribute shasll be NONE, 

xii) the State attribute shall be IDLE. 

NOTE - This is equivalent to transitions of the Program Invocation out of the RUNNING state, i.e. whenever it completes or is 
stopped (locally or via MMS services), or is killed if it was in the RUNNING state. 

Additionally, a VMD shall guarantee that this Service procedure is atomic, (not interruptible by another MMS senice 
indication specifying this Program Invocation or its constitutive elements). 

If any step in this process fails, the Service shall fail, all partially completed steps shall be undone, and a ResuM-) response 
shall be returned. Otherwise, the Service shall succeed and the Program Invocation shall be left in IDLE state. 

11.3 DeleteProgramlnvocation Service 

The DeleteProgramInvocation Service allows an MMS client to Cause the deletion of an existing Program Invocation at the 
MMS sewer. 

11.3.1 Structure 

The structure of the component Service primitives is shown in Table 29. 

Table 24 - DeleteProgramlnvocation Service 

Parameter Name 

Argument (COMP) 
Program Invocation Name 

Result(+) 

Result(-) 
Error Type 

(COMP) 

Req ind RsP Cnf CBB 

M 
M 

W=) 
W=) 

S 

S 
M 

S(=) 

st=) 
M(=) 
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11.3.1.1 Argument 

This Parameter shall contain the Parameter of the DeleteProgramInvocation Service request. 

11.3.1.1 .l Program Invocation Name 

This Parameter, of type Identifier, shall be the name of the Program Invocation which is to be deleted. 

11.3.1.2 Result(+) 

The Res&(+) Parameter shall indicate that the Service request succeeded. There are no Service specific Parameters. 

11.3.1.3 Resultf-) 

The Result(-) Parameter shall indicate that the Service request failed. The 
detail in clause 17, provides the reason for failure. 

Error Type Parameter, which is defined in 

11.3.2 ServSce Procedure 

The MMS server shall verify that the specified Program Invocation exists, that its MMS Deletable attribute is true, and 
that it is in the IDLE, STOPPED, or UNRUNNABLE state. If these conditions are not met a Result(-) response shall be 
returned. If these conditions are met, the MMS server shall remove references to the Program Invocation from the List 
Of Program Invocation Reference attribuks of each Domain referenced by the Program Invocation. If the subject Domain 
has no other references to Program Invocations, it shall be moved from the IN-USE state to the READY state. If the 
Program Invocation object’s Mcnitor attribute value is true, the associated Event Enrollment, Event Action, and Event 
Condition shall be deleted according to the procedures described in the DeleteEventEnrollment, DeleteEventAction anti 
DeleteEventCondition Service procedures, except that the value of the MMS Deletable attribute of these objects shall be 
ignored. Finally, the Program Invocation Object shall be deleted. If any step of this process fails, the Service shall fail, all 
partially completed steps shall be undone, and a Resultf-) response shall be returned. 

11.4 Start Service 

The Start Service allows an MMS client to Change the state of a Program Invocation to the RUNNING stak The Program 
Invocation shall be in the IDLE state for this service to be successfully completed. 

11.4.1 Structure 

The structure of the component Service primitives is shown in Table 30. 

Tabie 30 - Start Service 

so 
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Table 30 (Cont.) - Start Service 

Parameter Name RW Ind RsP Cnf 

Argument (COMP) 
Program Invocation Name 
Execution Argument 

Result(+) (COMP) 

Resultf-) 
Error Type 
Program Invocation State 

M 
M 
U 

MC=) 
MC=) 
W=) 

S 

S 
M 
M 

S(=) 

S(=) 
M(=) 
W=) 

11.4.1.1 Argument 

This Parameter shall contain the Parameters of the Start Service request. 

11.4.1 .I .1 Program fnvocation Name 
‘I 

This Parameter, of type Identifier, shall specify the Program Invocation that is to be started. 

CBB 

11.4.1 J.2 Execution Argument 

This Parameter shall be an optional field which may be used to pass data to the started Program Invocation. This 
Parameter shall be either a Character string or an externally coded value. 

11.4.1.2 Result(+) 

The Res&(+) Parameter shall indicate that the Service request succeeded. A. successful result does not supply Service 
specific Parameters. 

11.4.1.3 Resultf-) 

The Result(-) Parameter shall indicate that the Service request failed. The Error Type Parameter, which is defined in 
detail in clause 17, provides the reason for failure. 

11.4.1.3.1 Program Invocation State 

This Parameter shall be of type ProgramInvocationState. Following an unsuccessful Start Service, the Program Invocation 
shall be returned to its previous state if possible, or it shall be placed in the UNRUNNABLE stak This Parameter shall 
identify the state of the Program Invocation following an unsuccessful Start. 

11.4.2 Service Procedure 

The MMS client shall identify the Program Invocation it wishes to Start with the Program Invocation Name Parameter. If 
the Program Invocation does not exist a Result(-) response shall be retumed. The named Program Invocation shall be in 
the IDLE state or a Resulti-) response shall be returned. If the Execution Argument parameter- is present. in the Service 
indication, the Execution Argument attribute of the Program Invocation Object shall have its value set to the value of the 
Execution Argument Parameter; otherwise the value of the Execution Argument attribute shall remain unchanged. Upon 
receipt of the Start Service indication primitive (aRer all pre-execution modifiers are satisfied) the Program Invocation 
shall be placed in the STARTING state. A Result(+) primitive shall be issued as soon as the Program Invocation is placed 
in the RUNNING state. A Result(-) response primitive shall be issued if the starting process fails, and the Program 

91 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 95
06

-1:
19

90

https://iecnorm.com/api/?name=cca883d3816e5cff2b8e9dd531877f46


CSCMEC 9506-1: 1990(E) 

Invocation shall be retumed either to the IDLE state if possible or to the UNRUNNABLE state. The Program Invocation 
State Parameter shall be returned with the ResultG) response to indicate the state of the Program Invocation. Since, in 
general, starting a Program Invocation may take a considerable time, this Operation shall be considered cancelable, even 
if the cancel cannot be done non-destructively. If the Service is cancelled, then a Result(-) response to the Service request 
shall be returned indicating the resulting state of the Program Invocation, and the cancel Service shall issue a Result(+) 
response. 

NOTE - If the Program Invocation is implemented through a sequential procedural programml ‘ng language, this Service should 
Cause execution to begin at the entry Point of the program. 

11.5 Stop Service 

The Stop setice allows an MMS client to Cause a named Program Invocation on the MMS server to transition fkom the 
RUNNING state to the STOPPED state. 

11.5.1 Structure 

The structure of the component Service primitives is shown in Table 31. 

Table 31 - Stop Service 

Parameter Name 

Argument (COMP) 
Program Invocation Name 

Result(+) (COMP) 

Result(-) 
Error Type 
Program Invocation State 

RW Ind 

M W=) 
M W=) 

RSP 

S 

S 
M 
M 

Cnf 

S(=) 

S(=) 
MC=) 
M(=j 

1 

CBB 

11.5.1.1 Argument 

This Parameter shall contain the Parameters of the Stop Service request. 

11.5.1 .l .1 Program Invocation Name 

This Parameter, of type Identifier, shall specie the Program Invocation which is to be stopped. 

11.5.1.2 Result(+) 

The Res&(+) parameter shall indicate that the Service request succeeded. A successful result does not supply Service 
specific Parameters. 

11.5.1.3 Result(-) 

The Res&(-) Parameter shall indicate that the Service request failed. The Error Type Parameter, which is defined in 
detail in clause 17, provides the reason for failure. 
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1 1.5.1.3.1 Program Invocation State 

This Parameter, of type ProgramInvocationState, shall identify the final state of the Program Invocation if the Stop Service 
fails. 

11.5.2 Service Procedure 

The MMS client shall identify the Program Invocation it wishes to stop with the Program Invocation Name Parameter. 
If the Program Invocation does not exist a Result(-) response shall be returned. The named Program Invocation shall 
be in the RUNNING state or a Result(-) response shall be returned, If the Program Invocation exists and is in the 
RUNNING state, then upon receipt of the Stop Service indication primitive Cafter all pre-execution modifiers are satisfied) , . 
the Program Invocation shall be placed in the STOPPING state. A Result(+) primitive shall be issued as soon as the 
Program Invocation is placed in the STOPPED stak A Result(-) response primitive shall be issued if the stopping process 
fails, and the Program Invocation shall be returned either to the RUNNING state if possible or to the UNRUNNABLE 
state. The Program Invocation State Parameter shall be returned with the Result(-) response to indicate the state of the 
Program Invocation. Since, in general, stopping a Program Invocation may take a considerable time, this Operation shall 
be considered cancelable, even if the cancel cannot be done non-destructively. If the Service is cancelled, then a Result(-) 
response to the Service request shall be retumed indicating the resulting state of the Program Invocation, and the cancel 
Service shall issue a Result(S) response. 

NOTE - If the Program Invocation is implemented through a sequential procedural programming language, this Service should 
Cause the current program step to be saved as part of the control information of the Program Invocation for a subsequent resumption 
procedure. 

11.6 Resume Service 

The Resume Service allows an MMS client to Change the state of a Program Invocation to the RUNNING stak The 
Program Invocation shall be in the STOPPED state for this Service to be successfully completed. 

11.6.1 Structure 

The structure of the component Service primitives is shown in Table 32. 

Table 32 - Resume Service 

Parameter Name 

Argument (COMP) 
Program Invocation Name 
Execution Argument 

Result(+) (COMP) 

Result(-) 
Error Type 
Program Invocation State 

Req Ind 

M Mf=) 
M M(=) 
U U(=) 

RsP 

S 

S 
M 
M 

Cnf CB8 

S(=) 

S(=) 
M(=) 
W=) 
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11.6.1.1 Argument 

This Parameter shall contain the Parameters of the Resume Service request. 

11.6.1.1.1 Program Invocation Name 

This Parameter, of type Identifier, shall specify the Program Invocation that is to be resumed. 

11.6.1 .1.2 Execution Argument 

This Parameter shall be an optional field in which to pass data to the resuming Program Invocation. This Parameter is 
either a Character string or an externally coded value. 

11.6.1.2 ResuIt(+) 

The Result(+) Parameter shall indicate that the service request succeeded. A successful res& does not supply Service 
specific Parameters. 

l f .6.1.3 Result(-) 

The Result(-) Parameter shall indicate that the Service request failed. The Error Type Parameter, which is defined in 
detail in clause 17, provides the reason for failure. 

11.6.1.3.4 Program Invocation State 

This Parameter shall be of type ProgramInvocationState. Following an unsuccessful Resume Service, the Program Invo- 
cation shall be returned to its previous state if possible, or it shall be placed in the UNRUNNABLE state. This Parameter 
shall identify the state of the Program Invocation following an unsuccessful Resume. 

11.6.2 Service Procedure 

The MMS client shall identify the Program Invocation it wishes to resume with the Program Invocation Name Parameter. 
If the Program Invocation does not exist a Result(-) response shall be retumed. The Program Invocation shall be in 
the STOPPED state or a Result(-) response shall be returned. If the Execution Argument Parameter is present, the 
value of the Execution Argument attribute of the Program Invocation shall assume the value of the Execution Arpment 
Parameter. Otherwise, the value of the Execution Argument attribute shall remain unchanged. Epen receipt of the Resume 
Service indication primitive (after all pre-execution modifiers are satisfied) the Program Invocation shall be placed in the 
RESUMING state. A Result(+) primitive shall be issued as soon as the Program Invocation is placed in the RUNNING 
state. A Result(-) response primitive shall be issued if the resuming process fails, and the Program Invocation shall 
be retumed either to the STOPPED state if possible, or to the UNRUNNABLE state. The Program Invocation State 
Parameter shall be returned with the Result(-) response to indicate the state of the Program Invocation. Since, in general, 
resuming a Program Invocation may take a considerable time, this Operation shall be considered cancelable, even if the 
cancel cannot be done non-destructively. If the Service is cancelled, then a ResuW) response to the Service request shall be 
retumed indicating the resulting state of the Program Invocation, and the cancel Service shall issue a Result(+) response. 

NOTE - If the Program Invocation is implemented through a sequential procedural progr amming kxnguage, Chis Service should 
Cause execution of the Program Invocation to continue at the program step indicabd in the control information. 

11.7 Reset Service 

The Reset Service allows an MMS client to Cause a named Program Invocation at the MMS server to transition from 
the STOPPED state to the IDLE state or to the UNRUNNABLE state, according to the Reusable attribute value of the 
Program Invocation Object. 
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11.7.1 Structure 

The structure of the component Service primitives is shown in Table 33. 

Tabie 33 - Reset Service 

Parameter Name Req Ind Rsp Cnf CBB 

Argument (COMP) M M(=) 
Program Invocation Name M W=) 

Result(+) (COMP) S S(=) 

Result(-) S 
Error Type 

S(=) 
M 

Program Invocation State 
W=) 

M W=) 

11.7.1.1 Argument 

This Parameter shall contain the Parameters of the Reset Service request. 

11.7.1.1.1 Program Invocation Name 

This Parameter, of type Identifier, shall specifv the Program Invocation which is to be reset. Y 

11.7.1.2 ResuIt(+) 

The Result(+) Parameter shall indicate that the Service request succeeded. A successfU1 result does not supply Service 
specific Parameters. 

ll,7.1.3 Result(-) 

The Resul&) Parameter shall indicate that the Service request failed. The Error Type Parameter, which is defined in 
detail in clause 17, provides the reason for failure. 

11.7.1.3.1 Program Invocation State 

This Parameter, of type ProgramInvocationState, shall identify the final state of the Program Invocation if the Reset 
Service fails. 

11.7.2 Service Procedure 

The MMS client shall identify the Program Invocation it wishes to reset with the Program Invocation Name Parameter. 
If the Program Invocation does not exist a Result(-) response shall be be returned+ The Program Invocation shall be in / 
the STOPPED state or a Result(-) response shall be be retumed. If the Program Invocation is in the STOPPED state 
then upon receipt of the Reset Service indication primitive (after all pre-execution modifiers are satisfied) the Program 
Invocation shall be placed in the RESETTING state. A successful response primitive shall be issued as soon as the 
Program Invocation is placed in the IDLE state or the UNRUNNABLE state. A Result(-) response primitive shall be 
issued if the resetting process fails, and the Program Invocation shall be retumed to the STOPPED state if possible, or 
to the UNRUNNABLE stak The Program Invocation State Parameter shall be returned with the Result(-) response to 
indicate the state of the Program Invocation. Since, in general, resetting a Program Invocation may take a considerable 
time, this Operation shall be considered cancelable, even if the cancel cannot be done non-destructively. If the Service is 
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cancelled, then a Result(-) response to the Service request shall be returned indicating the resulting state of the Program 
Invocation, and the cancel Service shall issue a Result(+) response. 

NOTE - If the Program Invocation is implemented through a sequential procedural programming language, this service should 
Cause the control inf’ormation of the Program Invocation to be altered to refiect that the Program Invocation is again at the “beginning of 
program”. 

11.8 KCII Service 

The Kill Service allows an MMS client to Cause a named Program Invocation at the MMS server to be placed in the 
UNRUNNABLE stak 

11.8.1 Structure 

The structure of the component Service primitives is shown in Table 34. 

Table 34 - Kill Service 

. T 

Parameter Name Req Ind Rsp Cnf CBB 

r 1 
Argument (COMP) M M(=) 

Program Invocation Name M W=) 

Result(+) (COMP) S S(=) 

Result(-) S S(=) 
Error Type M \ Ml=j 

, 

11.8.1 .l Argument 

This Parameter shall contain the Parameter of the Kill Service request. 

11.8.1 .l .l Program Invocation Name 

This Parameter, of type Identifier, shall specify the Program Invocation which is to be killed. 

11.8.1.2 Result(+) 

The Res&(+) Parameter shall indicate that the Service request succeeded. A successful result does not supply Service 
specific Parameters. 

11.8.1.3 Resultf-) 

The Resu.lt(-) Parameter shall indicate that the Service request failed. The Error Type Parameter, which is defined in 
detail in clause 17, provides the reason for failure. 
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11.82 Service Procedure 

The MMS client shall identify the Program Invocation it wishes to kill with the Program Invocation Name parameter-. If 
the Program Invocation does not exist a Result(-) response shall be returned. Upon receipt of the Kill indication primitive, 
the MMS server shall place the named Program Invocation in the UNRUNNABLE state. If the Kill Service fails, the state 
of the Program Invocation shall be 1eR unchanged. 

11.9 GetProgramlnwocationAttributes Service 

The GetProgramInvocationAttributes Service may be used to request that an MMS server return the attributes associated 
with the specified Program Invocation. 

11.9.1 Structure 

The structure of the comnonent Service nrimitives is shown in Table 35. 

11.9.1 .l Argument 

Table 35 - GetProgramlnvocationAttributes Service 

Parameter Name 

Argument (COMP) 
Program Invocation Name 

Result(+) (COMP) 
State 
List Of Domain Names 
MMS Deietable 
Reusabie 
Monitor 
Execution Argument 

Result(-) 
Error Type 

Req Ind RsP 

M 
M M(=) 

S 
M 
M 
M 
M 
M 
M 

S 
M 

Cnf 

S(=) 
W=) 
W=) 
W=) 
M(=) 
W=) 
M(=) 

S(=) 
M(=) 

This Parameter shall contain the Parameter of the GetProgramInvocationAttributes serv1ce request. 

11.9.1 .l .l Program Invocation Name 

This Parameter, of type Identifier, shall be the name of the Program Invocation whose attributes are requested. 

11.9.1.2 Result(+) 

The Result(+) Parameter shall indicate that the Service request has succeeded. When success is indicated, the following 
Parameters shall be included. 
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11.9.1.2.1 State 

This Parameter, of type ProgramInvocationState, shall indicate whether the Program Invocation is in the IDLE, RUN- 
NING, STOPPED, STARTING, STOPPING, RESUMING, RESETTING, or UNRUNNABLE states. 

11.9.1.2.2 List Of Domain Names 

This Parameter, of type 
Program Invocation. 

list of Identifier, shall provide the names of the Domains which are referenced by the specified 

11.9.1.2.3 MMS Deletabie 

This Parameter, of type boolean, shall indicate whether (true) or not (false) this Program Invocation tan be deleted using 
MMS Services. 

11.9.1.2.4 Reusable 

This Parameter, of type boolean, shall indicate whether this Program Invocation will retum to IDLE state aRer execution 
(true) or will enter UNRUNNABLE state after execution (false). 

11.9.1.2.5 Monitor 

This Parameter, of type boolean, shall specify, if true, that event monitoring is in forte for this Program Invocation. If this 
Parameter is true, the attributes of the related Event Enrollment Object may be obtained using the GetEventEnrollmen- 
tAttributes Service (15.14) 

11.9.1.2.6 Execution Argument 

ThiS 

shall 
Parameter shall contain the 
be either a Character string 

value 
or an 

of the Execution 
extemally coded 

Argum 
value. 

.ent attribute of the Program Invocation. This Parameter 

11.9.1.3 Result(-) 

The Result(-) Parameter shall indicate that the Service request failed. The Error Type Parameter, which is defined in 
detail in clause 17, provides the reason for failure. 

11.9.2 Service Procedure 

The MMS server shall verify that the specified Program Invocation exists. If the Program Invocation does not exist a 
Result(-) response shall be returned. Otherwise the attributes of the named Program Invocation shall be retumed. 

12 Variable Access Services 

The variable access Services provide facilities which allow a client MMS-user to access typed variables defined at the 
VMD. These facilities are provided by five objects in the VMD model, and by providing fourteen Services which operate 
upon these objects. 12.1 describes the MMS model for variable access. This is followed in 12.2 by a description of MMS 
types, in 12.3 by a description of MMS-definable altemate access, in 12.4 by a description of MMS data values, and in 
12.5 by a description of Parameters which specify access to variables. The variable access Services arc then descr$ed 

in 12.6 through 12.19. Finally 12.20 describes the set of Parameter conformance building blocks and static conformance 
requirements which apply for this clause. 

CLARIFICATION - This clause describes the mapping between virtual objects, called M-MS variables, and real objects, called 
“real” variables. MMS variables are not variables in the usUal EMXXX+ but rather represent access paths to the under1yin.g real objects. 
MMS variables do not have a “value” attribute, but through the W?ut and V-Get functions they provide an access method to the value 
of the underlying real variables. These real objects may be tne system variables, or they may be System con&ants, that is configuration 
Parameters, or they may represent System procedures which generate a value, or other objecta. Real variables may have addresses and 
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may be described as contiguous or noncontiguous. 
“having concrete existente”, not “fioating-point”. 

Such concepts do not aPPlY to MMS variables. In this context the word “real” means 

12.1 The MMS Variable Access Model 

A “variable” is an abstract element of the VMD which is capable of providing (when read) or accepting (when written), 
or both, a typed data value. A “type description” is an abstract description of the class of data which may be conveyed 
by a variable’s value. A variables type description determines its abstract Syntax, its range of possible values, and its 
representation while being communicated using MIMS. 

The MMS variable access Services have as their focal Point the reading and writing of values of variables (or Parts of 
variables) residing at the VMD. The following Paragraphs describe the MMS variable access model by describing the 
variable access objects and by describing the Services which create, manipulate, or destroy these objects. 

MMS defines five variable access objects. They are 

4 the Unnamed Variable Object; 

W the Named Variable Object; 

c) the Scattered Access Object; 

d) the Named Variable List Object; 

e) the Named Type Object. 

A VMD which allows access to one or more of its real variables using the 
mapping between the real variables for which access is allowed and one or 

NOTE - Prior to reading the remainder of the variable access model, the 
Implementors” in 12.21. 

12.1 .I Objects Which Describe Variables 

MMS variable access Services shall provide a 
more MMS variable access objects. 

reader may find it helpm to review “Guidance To 

MMS defines two objects which describe the mapping between an MMS variable and a real variable at the VMD. They are 
the Unnamed Variable Object and the Named Variable Object. These objects provide for two distinct levels of abstraction. 

The abstraction represented by the Unnamed Variable Object is verv close to the physical architecture of the real System. 
Unnamed Variable objects model. device-dependent asuects of an addressable facilitv of the VMD. An Unnamed Variable 
Object simply provides a mapping between the inhere& type description represented by an address and the MIMS repre- 
sentation for that type description. An Unnamed Variable object’s existente corresponds with the existente of the VMD. 
This Object is only available when the VADR Parameter conformance building block is supported. 

The abstraction represented by the Named Variable Object. models the application’s view of a real variable at the VMD. A 
Named Variable object’s existente may be specified to correspond with the life of a Domain, of an application association 
or of the VMD. The Named Variable Object is only available when the VNAM Parameter conforrnance building block is 
supported. 

Though both Named Variable and Unnamed Variable objects mav be used to model real variables at the VMD, there are 
significant differentes between these objects and the facilities which they provide for the client MMS-User. 

a) The Named Variable Object describes access to the real variable using an application process determined name, 
whereas the Unnamed Variable Object describes access to the real variable using a device-specific address. 

W The Named Variable Object may be used to describe a variable which either does not have a kmown address (a 
computed variable) or which has an address t-hat is not made public. The Unnamed Variable Object requires a known, 
fixed address for the variable. 
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C) Finally, a Named Variable Object may be used to describe a set of one or more application-related data elements which 
are accessed using a Single name as a Single Operation (see 12.1.1.1), or to describe a more explicit type description 
for a set of one or more Unnamed Variable objects, or both. An Unnamed Variable Object, on the other hand, models 
access to the built-in, implementation-dependent aspects of an addressable facility of the VMD. 

MMS provides Services which allow a client MMS-user to define Named Variable objects in terms of Unnamed Variable 
objects. These Services are primarily intended for use in bridging the gap between the two environments for devices which 
do not directly support the VNAM-only (see 12.21.1) environment, whether due to age or simplicity, or both. 

12.1 AI Requirements for Access to MMS Variables 

The mapping of a Named Variable Object or an Unnamed Variable Object to a real variable shall ensure that access (to the 
real variable, using the Object) either succeeds or fails, partial success shall not be reported. 

NOTE - In the case of write fahre, for example 
be visible to a subsequent access, either local or remote. 

due to a hardware fault in the real system, a partial result fiom the write may 

Additionally, a VMD should guarantee, if possible, that access to an MMS variable is not interruptible. In other words, 
read access should retum a value representing a Single logical instant in the state of the VMD and write access should 
alter the state of the VMD at a Single logical instant. Since such guarantees may not be possible, or if possible for 
some variables, may not be possible for all variables, the static conformance Statement for the VM.D shall state whether 
uninterruptible access is supported and, if supported, under what constraints it is guaranteed. 

“12.1 .1.2 Relationship Between MMS Variables and the Real System 

The relationship between a real variable and the MMS Object which is used to access it is specified by a pair of abstract 
functions. These fixnctions are described below. 

12.1 .I .2.1 The V-Get Function 

The V-Get fknction obtains the value of an MMS variable from the state of the VMD. (Here, state encompasses all aspects 
of the VMDs Operation which relate to the mapping of the MMS variable to the real System.) The Parameters of the V-Get 
function are the state of the VMD, the variable’s access method (including its address if the access method is PUBLIC), 
its type description and any alternate access which applies for the access. 

If the access succeeds, the result is a value containing the accessed data elements of the real variable. The abstract type 
description of this value is specified by the type specification (12.2) and alternate access (12.3). 

In the case of access failure, the result is a reason for failure. (See Data Access Error in 12.4.) 

12.1 .I .2.2 The V-Put Function 

The VPut function updates the state of the VMD with the value of an MMS variable. (Once again, state encompasses 
all aspects of the VMDs Operation which relate to the mapping of the MMS variable to the real systemj. The Parameters 
of the VPut function are the variable’s value, access method, type description and altemate access (if applicable). Given 
successful access, the MMS variable% type description and alternate access, if applicable, are applied to the MMS value 
to compute the real value of the variable and the result is used to update the state of the VMD. If this update fails, the 
resulting state of the VMD is unspecified and the access fails, giving a reason for failure. 

12.1 .I .3 Enforcement of Variable Access Privllege 

Protection requirements (if any) for an MMS variable are inherited Biom the underlying real variable. These requirements 
are established by the VMD, based on local criteria. They are not specified by this part of ISO/IEC 9506. The value 
OBJECTACCESS-DENIED for the Data Access Error shall be used to indicate that a request for variable access has been 
denied due to insufficient privilege. 
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12.1 .I .4 hnamed Variable Object 

The Unnamed Variable Object describes the mapping of a Single unnamed MMS variable to a real variable existing at a 
known and fixed address within the VMD. This mapping shall be such that the requirements of 12.1.1.1 are satisfied. 

An Unnamed Variable Object is never created or destroyed. Its existente is inherent in the architecture of the VMD. When 
VADR is supported, the content of every public (remotely visible) address is modeled as an Unnamed Variable Object. 

EXAMPLE - A general-purpose, byte-addressable device might assign the ty-pe “octet” to each public address. A special-purpose 
device with a small number of addresses might assign a specific type, based on the known use of the content of a specific address. 

The attributes of the Unnamed Variable Object are specified below, followed by a brief description of the Services which 
operate on this Object. 

12.1.1.4.1 The Unnamed Variable Object - Attributes 

Object: Unnamed Variable 

Key Attribute: Address 
Attribute: MMS Deletable (FALSE) 
Attribute: Access Method (PUBLIC) 
Attribute: Type Description 

Address 

The Address attribute shall provide the location of the real variable in the System which supports the VMD. 

MMS Deletable 

The MMS Deletable attribute for an Unnamed Variable Object shall specify false. 

Access Method 

The Access Method attribute for an Unnamed Variable Object shall specify PUBLIC access. 

Type Description 

The Type Description attribute shall indicati the inherent abstract type of the underlying real variable, when viewed 
using MMS Services. It shall specify the class (bitstring, integer, Floating-Point, etc.) and range of values for the simple 
data elements of the variable, as well as the grouping of these data elements (into arrays or structures), if inherent in the 
address, for the purpose of access. 

12.1.1.4.2 Operations On The Unnamed Variabfe Object 

The Services which operate upon the Unnamed Variable Object are listed below. 

4 Read - This Service uses the V-Get function to obtain the current value of a real variable described by the Unnamed 
Variable Object; 

W Write - This Service uses the VPut fimction to replace the current value of a real variable described by the Unnamed 
Variable Object; 

C) InformationReport - Chis Service uses the V-Get function to obtain the current value of a real variable described by 
the Unnamed Variable Object; 

4 GetVariableAccessAttributes - This Service returns the Type Description attribute of a Unnamed Variable Object. 
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12.1 .IS The Named Variable Object 

The Named Variable Object describes the mapping between an MMS variable and a real, application-defined, variable at 
the VMD. This mapping shall be such that the requirements of 12.1.1.1 are satisfied. 

NOTE - It is recommended that a real variable have one and only one mapping to a Named Variable Object. MMS does not 
enf’orce this recommendation. 

The attributes of the Named Variable Object are specified below, followed by a brief description of the Services which 
operate on this Object. 

12.1.1.5.1 The Named Variable Object - Attributes 

Object: Named Variable 

Key Attribute: Variable Name 
Attribute: M&IS Deletable (TRUE, FAXE) 
Attribute: Type Description 
Attribute: Access Method (PUBLIC, . . . ) 
Constraint: Access Method = PUBLIC 

Attribute: Address 

Variable Name 

The Variable Name attribute uniquely identifies a Named Variable Object. A Variable Name is an MMS Object Name and 
may be defined with VMD-specific, Domain-specific, or Application Association-specific scope. When a Named Variable 
Object is temporarily created for use by a Single access this attribute shall have the value UNDEFINED. 

NOTE 1 A Vkriable Name exists in the same name space a6 a Scattered Access Name. 

MMS Deletable 

The MMS Deletable attribute shall indicate whether (true) or not (false) this Named Variable Object may be deleted using 
the DeleteVariableAccess Service. 

Type Description 

The Type Description attribute shall indicate the abstract type of the underlying real variable, when viewed using MMS 
Services. It shall specie the class (integer, floating-Point, etc.) and range of values for the simple data elements of the 
variable, as well as the grouping of these data elements (into arrays or structures), if applicable, for the purpose of access. 

A variable% Type Description and Access Method shall provide sufficient information (to the VMD) to allow the value of 
each data element of the underlying real variable to be determined. A formal definition of MMS types is provided in the 
definition of the Type Specification Parameter in 12.2. 

Access Method 

The Access Method attribute shall provide the information required by the VMD in Order to locate the real variable. This 
attribute may contain any value which is appropriate to the VMD, including additional attributes which are not specified 
by this part of ISO/IEC 9506. 

If the Access Method is declarable (and obtainable) using MMS Services, then this attribute shall have the value PUBLIC, 
and the Add,ress attribute shall be defined and available to client MMS-users requesting the attributes of the Named 
Variable Object. Otherwise, the value of this attribute is a local issue. The PUBLIC access method shall not be available 
unless VADR is supported. 

A VMD may declare an MMS variable which exists only at the instant of access. Such a variable does not have an address 
per se. It shall be defked by the VMD using local means and it shall have an Access Method other than PUBLIC. Also, a 
VMD may declare an MMS variable which does have an address, but choose not to reveal this address to client MMS-users. 
Such a variable shall also be locally def%ned with an Access Method other than PUBLIC. 
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Address 

The Address attribute, which only exists for a Named Variable Object having Access Method equal to PUBLIC, shall 
provide the location of the variable described by the Type Description attribute. The data elements of the variable, as 
described by the Type Description attribute, are located in contiguous addresses, starting with the first data element at 
the address specified by this attribute. The types of the data elements shall be compatible with the types of the data 
elements of the Unnamed Variable objects which are encompassed by these contiguous addresses. The determination of 
type “compatibility” is a local issue. 

NUTE 2 - The i.ntent is to allow the VMD to refuse to accept a deknition containing a type conflict, for example a request to 
defre a known boolean as a floating-Point. The defmition is 1eR open in Order to allow the VMD to accept a definition requesting a 
tightening of type specification, for example a declaration that a “werd” (bitstring) contains an integer. 

NOTE 3 - MMS does not provide for allocation of real variables in the VMD. MMS Services may be used to describe where and 
how a real variable has been allocated. However, such usage requires detailed knowledge of the specific VMD implementation, including 
the specific application of the VMD in which the real variable is declared. 

NOTE 4 - The requirement of contiguity of address is only for variables whose Access Method is PUBLIC. 

12.1.1.5.2 Operations On The Named Variable Object 

The Services which operate upon the Named Variable Object are listed below. 

4 Read - This Service uses the V-Get function to obtain the value of a real variable described by the Named Variable 
Object; 

W Write - This Service uses the V-Put function to replace the value of a real variable described by the Named Variable 
Object; 

C> InformationReport - This Service uses the V-Get function to obtain the value of a real variable described by the Named 
Variable Object; 

d) DefineNamedVariable - This Service creates a Named Variable Object; 

4 GetVariableAccessAttributes - This Service retums the attributes of a Named Variable Object; 

f ) DeleteVariableAccess - This Service deletes a Named Variable Object. 

12.1.2 Objects Which Describe Access To Multiple Variables 

MMS provides two objects which describe access to multiple MMS variables using a Single name. They are the Scattered 
Access Object and the Named Variable List Object. These objects provide two distinct levels of Service for the client MMS- 
User. 

The Scattered Access Object shall specify a mapping of a Single MMS name to a constructed structure composed of inde- 
pendent MMS variables. Access to the underlying real variables using the Scattered Access Object appears (to the client 
MMS-User) as though the Scattered Access Object were mapped to a Single real variable. Thus, access using a Scattered 
Access Object is regulated by the requirements of 12.1.1.1. The Scattered Access Object is only available when the VADR, 
VNAM, and VSCA Parameter conformance building blocks are all supported. 

The Named Variable List Object shall specify a mapping of a Single MMS name to a list of independent MMS variables. 
Unlike the Scattered Access Object, however, the Named Variable List Object is designed to maintain client awareness 
of the independence of the underlying real variables. This Object provides a mechanism to avoid repeated transfer of 
frequently used variable access lists. Access using a Named Variable List succeeds or fails at the level of the members of 
the list. Therefore partial success may be reported. 
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12.1.2.1 The Scattered Access Object 

The Scattered Access Object provides for the assignment of a name for use when specifying access to a constructed “struc- 
ture” composed of independent MMS variables. Esch component of this structure shall be represented by either a Named 
Variable Object, an Unnamed Variable Object, or a Scattered Access Object. 

The requirements of 12.1.1.1 shall apply for access using this Object. Thus, access using a Scattered Access Object is 
analogous to accessing a Single MMS variable having as components the variables referenced by the Scattered Access 
Object. 

NOTE - This Object is primarily provided in Order to support devices which, due to age or simplicity, do not provide for local 
definition of Named Variable objects having an access method allowing a variable% value to be determined apart ft-om the specification 
of a single base address and which do not provide facilities for arraqing the data elements of a variable so that they may be accessed 
using a Single base address. 

The attributes of the Scattered 
operate on this Object. 

Access Object are specified below, followed by a brief description of the Services which 

12.1.2.1.1 The Scattered Access Object - Attributes 

Object: Scattered Access 

Key Attribute: Scattered Access Name 
Attribute: MMS Deletable (TRUE, FAXE) 
Attribute: List Of Component 

Attribute: Kind Of Reference (NAMED, UNNAMED, SCATTERED) 
Attribute: Reference 
Attribute: Component Name 
Attribute: Access Description 

Scattered Access Name 

The Scattered Access Name attribute shall uniquely identify a Scattered Access Object. It is an MMS Object Name and 
may be defined with VMD-specific, Domain-specific, or Application Association-specific scope. When the Scattered Access 
Object is temporarily created for the purpose of a Single access, this attribute shall have the value UNDEFINED. 

NOTE 1 - A Scattered Access Name exists in the same name space as a Variable Name. For most Services (exceptions are 
DefkneScatteredAccess and GetScatteredAccessAttributes) reference to a Scattered Access Object is not distinguishable from reference to 
a Named Variable Object. 

MMS Deletable 

The MMS Deletable attribute shall indicate whether (true) or not (false) this Scattered Access Object may be deleted using 
the DeleteVariableAccess Service. 

List Of Component 

This attribute shall provide a list referencing one or more objects, each of which may be either a Named Variable Object, 
an Unnamed Variable Object, or a Scattered Access Object. These objects describe the mapping for the component data 
elements of the Scattered Access Object. The attributes of the elements of this list are described as follows. 

Kind Of Reference 

This attribute shall indicate the type of Object referenced by 

NAMED - the referenced Object is a Named Variable Object; 

UNNAMED - the referenced Object is an Unnamed Variable 

the Reference attribute. Possible values are: 

Object; 

SCATTERED - the referenced Object is a Scattered Access Object. 

Reference 
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The Reference attribute shall contain a reference, of the type specified by the Kind Uf Reference attribute, to an MMS 
Object which either defines the mapping of an MMS variable to a real variable, or defines a scattered access mapping to 
a constructed structure of one or more independent MMS variables, each of which provides a mapping to a Single real 
variable. 

If Kind Of Reference equals NAMED or SCATTERED and the referenced Object is deleted, then this attribute shall be set 
to UNDEFINED, resulting in an OBJECT-INVALIDATED error for the access specified by this Scattered Access Object or 
any Scattered Access Object to which this Object is subordinate. 

NOTE 2 - A referenced hnamed Variable Object is never invalidated or deleted. 

Component Name 

The Component Name attribute provides a name for use when specifying alternate access to this component of the Scattered 
Access Object. It shall be either UNDEFINED, indicating that alternate access may not explicitly specify this component, 
or an Identifier, indicating that this component may be explicitly selected for access or for additional alternate access 
specification. (See 12.3.) 

Access Description 

The Access Description attribute provides a description of the desired access t~ the MMS variable (or Scattered Access 
Object) represented by this component of the Scattered Access Object. This attribute may have the value UNDEFINED? 
indicating that full access using the mapping defined by the referenced Object is desired, or it may specify an alternate 
(possibly partial) access based upon the mapping defined by the referenced Object. 

When not equal to UNDEFINED, this attribute is used to alter the extennally visible structuring of the data elements of 
the complex variable accessed using the mapping defined by the referenced Object, or to specify access to some subset of 
the set of data elements which is included in the mapping defined by the referenced Object, or both. 

NOTE 3 - The Access Description does not alter the abstract type of an MMS variablek simple data elements. 

The Access Description, along with the mapping defined by the referenced Object shall provide sufficient information (to 
the VMD) to allow the value of each accessed data element of the referenced real variable to be determined. A formal 
definition of alternate access is provided in the definition of the Altemate Access Parameter in 12.3. 

12.1.2.1.2 Operations On The Scattered Access Object 

The Services which operate upon the Scattered Access Object. are listed below* 

4 Read - This Service uses the List Of Component attribute in Order to deterrnine the data elements (Named or Unnamed 
Variables) and performs the Read Operation on these elements; 

b) 

9) 

Write - This Service uses the List Of Component attribute in Order to determine the data elements (Named or Unnamed 
Variables) and performs the Write Operation on these elements; 

InformationReport - This Service uses the List Of Component attribute in Order to determine the data elements 
(Named or Unnamed Variables) and performs an Information Report Service on these elements; 

DefineScatteredAccess - This Service creates a Scattered Access Object; 

GetVariableAccessAttributes - This Service returns the externally visible type description of a Scattered Access Object; 

GetScatteredAccessAttributes - This Service retums the actual attributes of a Scattered Access Object; 

DeleteVariableAccess - This Service deletes a Scattered Access Object. 
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12.1.2.2 The Named Variable List Object 

The Named Variable List Object specifies a name to be used for access to a list of independent MMS variables. Esch 
element of this list shall be either a Named Variable Object, an Unnamed Variable Object, or a Scattered Access Object. 
Access to the individual elements of the list is regulated by the requirements of 12.1.1.1. Access to the list as a whole is 
not. Thus, access using the Named Variable List Object shall report success or failure for each Object referenced by the 
list. Access using a Named Variable List Object is analogous to independent accesses using the list’s referenced variable 
access objects. 

The attributes of the Named Variable List Object are specified below, followed by a brief description of the Services which 
operate on this Object. 

12.1.2.2.1 The Named Variable List Object - Attributes 

Object: Named Variable List 

Key Attribute: Variable List Name 
Attribute: MMS Deletable (TRUE, FALSE) 
Attribute: List Of Variable 

Attribute: Kind Of Reference (NAMED, UNNAMED, SCATTERED) 
Attribute: Reference 
Attribute: Access Description 

Variable List Name 

The Variable List Name attribute shall uniquely identify a Named Variable List Object. A Variable List Name is an MMS 
Object Name and may be defined with VMD-specific, Domain-specific, or Application Association-specific scope. When a 
Named Variable List Object is temporarily created for the purpose of a Single access this attribute shall have the value 
UNDEFINED. 

NOTE 1 - A Vtiable List N ame exists in a separate name space fi-om the Variable Name and Scattered Access Name. 

MMS Deletable 

The MMS Deletable attribute indicates whether (true) or not (false) this Named Variable List Object may be deleted using 
the DeleteNamedVariableList Service. 

List Of Variable 

This attribute shall provide a list referencing one or more objects, each of which may be either a Named Variable Object, an 
Unnamed Variable Object, or a Scattered Access Object. The attributes of the elements of this list are described as follows. 

Kind Of Reference 

This attribute shall indicate the type of Object referenced by the Reference attribute. Possible values are: 

NAMED - the referenced Object is a Named Variable Object; 

UNNAMED - the referenced Object is an Unnamed Variable Object; 

SCATTERED - the referenced Object is a Scattered Access Object. 

Reference 

The Reference attribute shall contain a reference, of the type specified by the Kind Of Reference attribute, to an MMS 
Object which either defines the mapping of an MMS variable to a real variable, or defines a scattered access mapping to 
a constructed structure of one or more independent MMS variables, each of which provides a mapping to a Single real 
variable. 
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If Kind Of Reference equals NAMED and the referenced Object is deleted, then this attribute shall be set to UNDEFINED, 
resulting in an OBJECT-INVALIDATED error for the access specified by this Named Variable Object. If Kind Of Reference 
equals SCAWERED and the referenced Object or any Object which is subordinate to the referenced Object is deleted, this 
attribute shall be set to UNDEFINED, resulting in an OBJECT-INVALIDATED error for the access specified by this 
Scattered Access Object. 

NOTE 2 - A referenced Unnamed Variable Object is never invalidated or deleted. 

Access Description 

The Access Description attribute shall provide a description of the desired access to the variable (or variables) whose 
mapping is defined by the referenced Named Variable? Unnamed Variable, or Scattered Access Object. This attribute may 
have the value UNDEFINED, indicating that full access using the mapping defined by the referenced Object is desired, or 
it may specify an alternah (possibly partial) access based upon the mapping defined by the referenced Object. 

When not equal to UNDEFINED, this attribute is used to alter the externally visible structuring of the data elements of 
the complex variable accessed using the mapping defined by the referenced Object, or to specify access to some subset of 
the set of data elements which are included in the mapping defined by the referenced Object, or both. 

NOTE 3 - Access Description does not alter the abstract type of an MMS variable’s simple data elements. 

The Access Description, along with the mapping defined by the referenced Object shall provide sufficient information (to 
the VMD) to allow the value of each accessed data element of the referenced real variables to be determined. A formal 
definition of alternate access is provided in the definition of the Alternste Access Parameter in 12.3. 

12.1.2.2.2 Operations On The Named Variable List Object 

The 

4 

b) 

C) 

4 

e> 

f ) 

: 3ervices which operate upon the Named Variable List Object are listed below. 

Read - This Service uses the List Of Variable attribute in Order to determine the variables which should be read and 
performs the Read Service on these variables; 

Witz - This Service uses the List Of Variable attribute in Order to determine the variables which are to be written 
and performs the Write Service on these variables; 

InformationReport - This Service uses the List Of Variable attribute in Order to determine the variables to be reported 
and performs an Information Report Service on these variables; 

DefineNamedVariableList - This Service creates a Named Variable List Object; 

GetNamedVariableListAttributes - This Service returns the attributes of a Named Variable List Object; 

DeleteNamedVariableList - This Service deletes a Named Variable List Object. 

12.1.3 The Named Type Object 

The Named Type Object shall provide for the assignment of a name to an MMS type description This Object is only 
available when both the VADR and the VNAM Parameter conformance building blocks are supported. 

The attributes of the Named Type Object are specified below, followed by a brief description of the Services which operate 
on this Object. 

12.1.3.1 The Named Type Object - Attributes 

Object: Named Type 

Key Attribute: Type Name 
Attribute: MMS Deletable (TRUE, FALSE) 
Attribute: Type Description 

Type Name 
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The Type Name attribute shall uniquely identify a Named Type Object. A Type Name is an MMS Object Name and may 
be defined with VMD-specific, Domain-specific, or Application Association-specific scope. 

MMS Deletable 

The MMS Deletable attribute shall indicate whether (true) or not (false) this Named Type Object may be deleted using the 
DeleteNamedType Service. 

Type Description 

The Type Description attribute shall describe an abstract MMS type which mav be applied to a real variable in Order to d 
allow its value to be communicated using MMS. 

12.1.3.2 Operations On The Named Type Object 

The Services which operate upon the Named Type Object are listed below. 

a) DefineNamedType - This Service creates a Named Type Object; 

b) GetNamedTypeAttributes - This Service returns the attributes of a Named Type Object; 

C) DeleteNamedType - This Service deletes a Named Qpe Object; 

4 Read, Write, DefineNamedVariable, DefineScatteredAccess, DefineNamedVariableList, DefineNamedType - These 
Services use the Type Description attribute in Order to resolve a Type Name Parameter included in the Service 
request. 

12.2 Specification of Types 

All MMS variables are typed. A variable% type description. as contained in the Type Description attribute of the Named 
Variable or Unnamed Variable Object, or as specified by the Variable Description Parameters Tape Specification Parameter 
at the time of access, shall provide a specification of the abstract Syntax and range of possible values of the variable, and 
also provide the basis upon which alternate access to the variable may be specified. 

The type description of a variable may be simple, specifying access to a Single data element, or complex, specifying access 
to a group of related simple types. For each complex variable (array or structure), from the information available in a 
variable% access method (and address, if applicable), and its type description, the VMD shall be able to locate every simple 
data element of the real variable. 

12.2.1 Type Specification Parameter 

In the various variable access Services, the type description of a variable, or the definition of a Type Name, shall be 
specified by the Type Specification Parameter. This Parameter itself describes a procedure by which a Type Description 
attribute is generated. This generation shall always be performed at the time of generation of the MMS variable Object 
with the effect that all references to Type Name Parameters are resolved at the time of definition, and Type Descriptions 
never explicitly depend on Named Type objects. 

NOTE - As a consequence of this iediate evaluation rule, it is possible to define a VMD-specifk variable in t,erms of a AA- 
specifk Named Type. For example, a variable will contain a correct Type Description attribute even if a referenced AA-specifk Named 
Type Object is deleted because the application association disappears. 

The structure of this Parameter is given in Table 36. 

Tabie 36 - Type Specff ication Parameter 
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Tabie 36 (Cont.) - Type Specif ication Parameter 

Parameter Name 

~ Kind Qf Type 
Type Name 

~ Array 
Packed 
Number of Elements 
Type Specification 

Structure 
Packed 
List Of Components 

Component Name 
Type Specification 

Simple 
Class 
Size 

Req 
RsP 

M 
S 
S 
M 
M 
M 
S 
M 
M 
U 
M 
S 
M 
C 

Ind 
Cnf 

M(=) 
S(=) 
S(=) 
M(=) 
M(=) 
M(=) 
S(=) 
M(=) 
M(=) 
U(=) 
4-J 
S(=) 
MC=) 
C(=) 

CBB 

STR1 
VADR 

STR2 
VADR 

VALT 

As tan be seen from Table 36, a tvpe is described by a recursively specified Parameter. This Parameter describes a 
branching tree, called a type tree. The leaves of this tree are the simple data elements of the variable described by the 
type. If a type describes a complex variable (an array or a structure), then the type tree will have one or more‘non- 
leaf nodes, each of which represents a complex type constructed from the (possibly complex) types represented by the 
subordinate nodes of the type tree. 

The Parameters of the Qpe Specification Parameter are as follow6. 

12.2.1.1 Kind Of Type 

The Kind Of Type Parameter shall indicate the selection which ha6 been Chosen to describe this node of the type tree. The 
values for this‘ Parameter are: 

TYPE-NAME - shall indicate that the ‘Ivpe Name parameter- is selected. This value shall not occur in a response or 
confkm Service primitive, or in an InformYationReportindication primitive. 

ARRAY - shall indicate that the Array Parameter is selected. 

STRUCTURE - shall indicate that the Structure Parameter is selected. 

SIMPLE - shall indicate that the Simple Parameter is selected. 

12.2.1.2 Type Name 

The Type Name selection for the Type Specification Parameter shall indicate that this node of the type tree is to inherit 
it6 definition from the Type Description attribute of the Named Type Object having a Type Name attribute equal to this 
Parameter. (The Type Name is replaced by the value of the Named Type objed’s Type Description attribute). 
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12.2.1.3 Array 

Chis selection for the Type Specification parameter- shall indicate that the node being described is a complex type that is 
constructed from an ordered sequence of elements of a Single type, with elements numbered from Zero, the first element, 
and increasing. 

NOTE - F’rom a modelling perspective, an array is described by the number of sub-trees specified by the Number Of Elements 
parameter-, each having the type specZied by the Type Specification Parameter, and packing, as spectied by the Packed Parameter, and 
each immediately subordinate to the node of the type tree which specifies the array type. A given array element is identified by the 
Position of its sub-tree under the array’s type tree. The *st array element is identified by Zero, the second by one, and SO forth, with the 
last element identied by the value of Number Of Elements minus one. 

12.2.1.3.1 Packed 

This Parameter shall specify whether or not storage optimization rules are in effect for locating the data elements of this 
array (and its subordinate types). When false, unless defined subordinate to a type for which this attribute is true, storage 
optimization rules are not in effect. When true, storage optimization rules are in effect for the entire sub-tree described 
by the array type. 

For Type Specification Parameters which specifv the type of a Named Variable Object having Access Method equal to 
PUBLIC or which specifv the type associated with an Unnamed Variable Object, this Parameter mav be true or false, a6 
applicable to the variable. Otherwise, this Parameter shall be false. 

c 

NOTE - The spectic rules for locating the data elements of a storage optimized array arc determined 
These rules should ensure the integrity of surrounding data elements in the case of partial access, if allowed. 

12.2.1.3.2 Number Of Elements 

This Parameter shall specify the number of elements of the array. 

12.2.1.3.3 Type Specif ication 

Chis Parameter shall 
cation Parameter. 

12.2.1.4 Structure 

specify the type description of the array elements through a recursive reference to the VP e Specifi- 

The Structure Parameter shall specify that this node of the type tree describes a 
ordered list of one or more components, each of which may have a distinct type. 

by the implementation. 

complex type that is constructed from an 

12.2.1.4.1 Packed 

Chis Parameter shall specify whether storage optimization rules are in effect for locating the data elements of this structure 
(and its sub or d inate types) or not. VVhen false, unless defined subordinate to a type for which this attribute is true, storage 
optimization niles are not in effect. When true, storage optimization rules are in effect for the entire sub-tree described 
by the structure type. 

For Type Specification Parameters which 6pecify the type of a Named Variable Object having Access Method equal to 
PUBLIC or which specify the type associated with an Unnamed Variable Object, this Parameter may be true or false, as 
applicable to the variable. Otherwise, this Parameter shall be false* 

NOTE - The specific niles for locating the data elements of a storage optied structure 
should ensure the integrity of surrounding data elements in the case of altemate access, if allowed. 

arc locally determined. These rules 
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12.2.1.4.2 List Of Components 

The List Of Components 
described. 

param eter shall describe the components of the structure. At least one component shall be 

12.2.1.4.2.1 Component Name 

The Component Name Parameter, of type Identifier, shall uniquely identify the component within the scope of the structure 
(node) to which the component is an immediate subordinate. This Parameter is required if this node may be referenced 
by an alternste acce66 specification. Otherwise, this Parameter may be omitted. 

12.2.1.4.2.2 Type Specif ication 

This parameter- shall specify the type description of the structure component through a recursive reference to the Type 
Specification Parameter. 

12.2.1.5 Simple 

The Simple selection for the Type Specification Parameter shall indicate that a leaf node of the type tree is being described. 
Such a node shall contain the class of the data element represented bv the node and, when applicable, the size (or precision) 
associated with the specific instance of the class. The class and size&gether serve to specify the range of possible values 
for the variable. 

12.2.1.5.1 Class 

The Clas6 Parameter of the Simple selection shall specifv the class of the data element represented by the leaf node. The 
value of this Parameter shall be Chosen from one of the following values. 

4 BOOLEAN - The definition of this MMS type is a6 specified for the boolean type in ISO 8824. The Size Parameter 
shall be omitted. 

b) BIT STRING - The definition of this type is a6 specified for the bitstring type in ISO 8824. The Size Parameter shall 
6pecify the number of bit6 in the bit string and an indication of whether this is an absolute number (indicating a 
fixed-length bitstring) or a maximum number (indicating a variable-length bitstring). 

C> INTEGER - The definition of thi6 tvpe is as specified for the integer type in ISO 8824. The Size Parameter shall 
specify the number of bit6 (assuming twos-complement representation) required in Order to allow representation of 
all possible distinguished values. 

d) UNSIGNED - The definition of this type is as specified for the integer type in ISO 8824, with the exclusion of the 
negative whole numbers. The Size Parameter shall contain the number of bit6 (assuming binar-y representation) 
required in Order to allow representation of all possible distinguished values. 

e> FLOATING POINT - This class defines a simple type with distinguished values which are the positive and negative 
real numbers, including Zero, and including a representation for positive and negative infinity, and NaN (not a 
number). The Size Parameter 6hal.l specify in bit6 the formst width, F, and the exponent width, E. The format width 
is the number of bit6 used to represent the Aoating point value including sign, exponent, and fraction. 

NOTE - The terms “positive infkity”, “negative infinity”, “NaN”, “formst width” and “exponent width” are detied in the 
IEEE Standard for Binary Floating-Point Arithmetic ULNSUIEEE Standard 754 - 1985). MMS allows any number of bits in the 
formst and exponent. This includes, but is not limited to, the two basic formats dehed in that standard. Additional information 
may be found in LSO/IEC 9506-2. 

f > REAL - The definition of this type is as specified for the real type in ISO 8824. The Size Parameter shall contain three 
numbers which represent the base of the representation which shall be two or ten, the maximum number of octets 
used to represent the exponent, and the maximum number of octets used to represent the mantissa. The second and 
third values are meaningful only if the base of the representation is two. 
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9) 

W 

0 

. 
J) 

k) 

1) 

OCTET STRING - The definition of this type is as specified for the octetstring type in ISO 8824. The Size param- 
eter shall contain the number of octets in the octetstring and an indication of whether this is an absolute number 
(indicating a fixed-length string) or a matimum number (indicating a variable-length string). 

VISIBLE STRING - The definition of this type is as specified for the %ibleString type in ISO 8824. The Size 
Parameter shall contain the number of Character6 in the string and an indication of whether this is an absolute 
number (indicating a fixed-length string) or a maximum number (indicating a variable-length string). 

GENERALIZED TIME - The definition of this type is as specified for the GeneralizedTime type in ISO 8824. The 
Size Parameter shall be omitted. 

BINARY TIME - The definition of this type is as specified for the TimeOfDav type in this part of ISO/IEC 9506. The 
Size Parameter shall indicate whether (true) or not (false) the date is to be Included in values of the type. 

BCD - Chis type shall consist of the set of distinguished values which are sequences of one or more numeric digits 
(0, 1, . . . 9) from some Character Set. The Size Parameter 6hal.l indicate the absolute number of digits of the type. 

OBJECT IDENTIFIER - The definition sf this type is as specified for the Object identifier type in ISO 8824. The Size 
Parameter shall be omitted. 

12.2.1.5.2 Size 

The presence (or not) of the Size Parameter, as well as its meaning, is dependent upon the value of the Class Parameter, 
as specified above. when Class specifies a variable length string type? Size shall be an integer determined by subtrading 
the maximum length of the string from Zero. 

12.3 Spectfication of Alternate Access 

As described in 12.2, all MMS variables are typed. A variable’6 type describes the abstrakt Syntax and range of possible 
values of the real variable in the VMD. An alternate access description specifies an alternate view of this type. It may be 
used to alter the perceived abstract Syntax of the variable (as seen using MMS services) or to restritt access to a subset. 
of the range of possible values of the variable (partial access) or both. 

Akernate access to a variable (or Scattered Access Object), as contained in the Access Description attribute of the Named 
Variable List or Scattered Access Object or as provided by the Akemate ACCe66 Parameter of a specifk access request, 
provides a mapping from (to) the view provided by the referenced MMS Object to (from) the view which is desired by the 
access. This results in an indirect mapping to the real variable. 

In the various variable access services, altemate access is represented bv the presence of the Alternate Access Parameter. 
The definition for this Parameter fully defines the Access Description attribute (when not UNDEFINED) of the Named 
Variable List and Scattered Access objects. It also describes the derivation of the “derived type” which results from applying 
an alternste access to a type, whether derived or explicitly specified by a type specification. This derived type deterrnines 
the abstract Syntax of the Data Parameter (12.4), when used to convey values associated with the altemate access. It also 
determines the type tree which is used when describing altemate access to the mapping provided by a Scattered Access 
Object which itself specifies alternste access to some subordinate variable access Object. 

The description of the Alternste Access Parameter is based upon its relationship to an MMS variable’s type. Following 
this description, the relationship between the alternate access Parameter and the mapping provided by a Scattered Access 
Object will be described. 
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12.3.1 Alternate Access Parameter 

The structure of the Alternste Access Parameter is given in Table 37. 

Table 37 - Alternate Access Parameter 

Conformance: VALT 

Parameter Name 

List Of Alternate Access Selection 
Component Name 
Kind Of Selection 
Select Alternate Access 

Access Seiection 
Component 
Index 
Index Range 

Low Index 
Number Of Elements 

Alternate Access 
Select Access 

Access Selection 
Component 
Index 
Index Range 

Low Index 
Number Of Elements 

Req 
RsP 

M 
U 
M 
S 
M 
S 
S 
S 
M 
M 
M 
S 
M 
S 
S 
S 
M 
M 

Ind 
Cnf 

M(=) 
U(=> 
W=) 
S(=) 
W=) 
S(=) 
S(=) 
S(=j 
W=) 
M(=) 
M(=) 
S(=) 
W=) 
SC=) 
S(=) 
S(=) 
W=) 
MC=) 

CBB 

STR2 
STR1 
STR1 

STR2 
STR1 
STR1 

12.3.1.1 List Of Alternate Access Selection 

This Parameter shall specify a list containing one or more Alternate Access Selection Parameters. Esch Alternste Access 
Selection Parameter selects a node or, in the case of an array, a range of nodes, at the next higher nesting level of the type 
tree. This selection may be for the purpose of additional alternate access specification or for specifying access to the data 
eiements represented by the selected nodes. 

When the List Cf Alternste Access Selection Parameter contains more than one element, the derived type resulting Flom 
this Parameter is a structure. The components of this derived type have component names and types as determined by 
the selections specified in the list. 

When the List Uf Alternate Access Selection Parameter contains exactly one element, the derived type resulting from this 
Parameter is determined by the selection specified for it, and the Component Name Parameter shall not be specified. 

12.3.1 .l.l Component Name 

This Parameter shall not be present if the List Of Alternate Access Selection specifies a Single selection. Utherwise it is 
optional, and if present, shall spe@ the name of this component of the alternste access for use in specifying alternste 
access to the type derived from this application of the Akernate Access Parameter. 
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12.3.1.1.2 Kind Of Selection 

This Parameter shall indicate whether access or further recursion in the alternate access specification is being specified. 
The possible values are: 

SELECT-ALTERNATE-ACCESS - Indicates that further recursion in the alternate access specification is being specified 
and that the Select Altemate Access Parameter is present. 

SELECT-ACCESS - Indicates that access (read or write) is being specified and that the Select Access Parameter is present. 

12.3.1.1.3 Select Alternate Access 

This Parameter is selected for the Alternate Access Selection when one or more sub-trees at the next higher nesting level 
of the type tree are to be selected for further (recursive) alternate access specification. If the current node is an array, 
it shall select a Single array element, a sub-range of array elements, or all array elements for further alternste access 
specification. If the current node is a structure, it shall select a Single component of the structure for further alternste 
access specification. The Parameters of Select Altemate Access are as follows. 

12.3.1 J.3.1 Access Selectlon 

This 
are: 

Parameter shall indicate which of the selections for specifying alternste access has been taken. The possible values 

CUMPONENT - selects a Single component of the structure as identified by the Component Parameter, for alternate access. 

INDEX - selects a Single array element, as specified by the Index Parameter, for alternste access. 

INDEX-RANGE - selects an array of elements, as specified by the Index Range Parameter, for alternste access. 

I2.3.1 .1.3.2 Component 

The Component Parameter, of type Identifier, shall be selected if the current node of the type tree specifies a structure and 
the Access Selection Parameter indicates COMPONENT. This Parameter selects, for further altemate access specification, 
the specific structure component having Component Name equal to the Component Parameter. The selected component 
shall be an array or a structure. The type tree node representing the selected structure component’s type description is 
selected and the Alternate Access Parameter is applied to that node. The derived type which results from applying the 
Component selection is determined by application of the Alternste Access Parameter to the selected type tree node. 

12.3.1 .I .3.3 Index 

The Index Parameter, of type integer, shall be selected if the current node of the type tree specifies an array and the Access 
Selection indicates INDEX. Otherwise this Parameter shall not be selected. It selects the specific array element (which 
shall be an array or a structure) for Wher altemate access specification. The type tree node representing the selected 
array element’s type description is selected and then the Alternste Access Parameter is applied to this node. The derived 
type which results from applying the Index selection is determined by application of the Alternste Access Parameter to 
the selected node. 

12.3.1 .I .3.4 Index Range 

The Index Range Parameter shall be selected if the current node of the type tree specifies an array and the Access 
Selection Parameter indicates INDEX-RANGE. It selects a range of array elements (having array or structure type) for 
further altemate access specification. For each element of the selected range, in Order of increasing index, the type tree 
node representing that element’s type description is selected and the Alternate Access Parameter is applied to that node. 
The derived type which results Flom applying the Index Range selection is an array having elements of tihe type determined 
by application of the Altemate Access Parameter to each of the selected nodes. (These elements are numbered fkom zero 
as for any other array). 
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12.3.1.1.3.4.1 Low Index 

This integer Parameter shall indicate the Start of the index range. It shall be a valid index of the array. The 
element shall be the first element of the resulting der-i ved array type and shall be numbered zero in that type. 

specified 

12.3.1.1.3.4.2 Number Of Elements 

This integer Parameter shall indicate the number of elements to be included in the index range, including the element 
selected by Low Index. If this Parameter has the value Zero, then all elements having index greater than or equal to Low 
Index and less than or equal to the maximum index for the array are selected. If greater than Zero, then all elements 
having index between Low Index and Low Index plus Number Of Elements minus one, inclusive are selected. Esch of the 
selected elements shall be defined. 

12.3.1 .1.3.5 Alternate Access 

The Altemate Access Parameter shall specify additional alternste access at the selected node (or nodes). 

12.3.1.1.4 Select Access 

T’nis Parameter is selected for the Alternste Access Selection when one or more sub-trees at the next higher nesting level 
of the type tree are desired for access (read or write). If the current node is an array, it shall select a Single array element 
or a sub-range of array elements for access. If the current node is a structure, it shall select a Single component of the 
structure for access. The entire sub-tree (including all of its data elements) specified by the selected node (or nodes) is 
accessed. The Parameters of Select Access are as follows. 

12.3.1.1.4.1 Access Selection 

This Parameter shall indicate which of the selections for specifying access has been taken. The possible values are: 

CUMPONENT - selects a Single component of the structure as identified by the Component Parameter, for access. 

INDEX - selects a Single array element, as specified by the Index Parameter, for access. 

INDEX-RANGE - selects an array of elements, as specified by the Index Range Parameter, for access. 

12.3.1.1.4.2 Component 

The Component Parameter shall be selected if the current node of the type tree specifies a structure and the Access 
Selection Parameter indicates COMPONENT. Otherwise, this Parameter shall not be selected. It selects a specific structure 
component for access. The derived type resulting from the selection is the type of the selected structure component. 

12.3.1.1.4.3 Index 

The Index Parameter shall be selected if the current node of the type tree specifies an array and the Access Selection 
Parameter indicates INDEX Otherwise, this Parameter shall not be selected. It selects the specific array element to be 
accessed. The derived type resulting fiorn the selection is the type of the selected array element- 

12.3.1-1.4.4 Index Range 

The Index Range Parameter shall be selected if the current node of the type tree specifies an array and the Access Selection 
Parameter indicates INDEX-RANGE. Otherwise, this Parameter shall not be selected. It selects a range of array elements 
which are to be accessed. The derived type resulting fiom the Index Range selection is an array containing the selected 
elements, each having the type of the array element. (These elements are numbered from zero as for any other array). 
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12.3.1.1.4.4.1 Low Index 

This integer Parameter shall indicate the Start of the index range. It shall be a valid index of the array. The specified 
element shall be the first element of the resulting derived array type and shall be numbered zero in that type. 

12.3.1 A.4.4.2 Number Of Elements 

This integer Parameter shall indicate the number of elements to be included in the index range, including the element 
selected by Low Index. If this Parameter has the value Zero, then allelements having index greater than or equal to Low 
Index and less than or equal to the maximum index for the array are selected. If greater than Zero, then all elements 
having index between Low Index and Low Index plus Number Uf Elements minus one, inclusive are selected. Esch of the 
selected elements shall be defined. 

12.3.2 Application of Alternate Access to Scattered Access Objects 

The previous discussion described the effect of applying an altemate access specification to a variable% type description. 
As indicated in this discussion, application of alternah access to a type description results in selection of the specific nodes 
(data elements) of the type tree which are to be accessed. These data elements arc then represented to an MMS client 
using a “derived” type. This derived type controls the specification of the Data Parameter when values of the alternately 
accessed variable are communicatid. 

When the Scattered Access Object is supported by a VMD, it is possible to specify alternste access to a Scattered Access 
Object. The alternate access applies to the derived type resulting fiom the Scattered Access object’s definition, which may 
include components specified using alternate access. 

The derived type of a Scattered Access Object is always a structure. This structure has as its components the MMS 
variables or Scattered Access objects which are listed in the Scattered Access object’s List Of Component attribute. Esch 
of these components, in turn, has a derived type which results from applying the component’s alternste access attribute 
to the type (derived or explicit) of the referenced Object. 

When alternate access is specified for a Scattered Access Object, the Alternah Access Parameter selects among the nodes 
of the type tree of the derived type represented by the Scattered Access Object. The Component Name attribute of each 
of the components listed in the Scattered Access object’s List Qf Component attribute, and the component names and 
index ranges which were specified (as Parameters of the Alternate Access Parameter) when the Scattered Access object’s 
components were specified, form the basis for selections which may be made when alternste access is requested for the 
Scattered Access Object. 

The res& of applying alternate access to a Scattered Access Object is a derived type. This derived type controls the 
specification of the Data Parameter when values of the alternately accessed Scattered Access Object are communicated. 

12.4 Specification of Data Values 

The MMS Read, Write and InformationReport Services are used to convey the desired (Write) or current (Read and 
InformationReport) value of an MMS variable or a set of MMS variables referenced by a Scattered Access Object. 

For Read and InformationReport, the current value of an MMS variable is obtained by applying the V-Get function (see 
12.1.1.2), and the result is represented by the Access Result Parameter. The current value of a constructed “variable” 
represented by a Scattered Access Object is obtained by applying the V-Get function to the MMS variables of the Scattered 
Access Object. If all such applications result in success, the result of the access is transferred using the derived type 
represented by the Scattered Access object’s mapping, otherwise the reason for failure is returned. 

For Write, the desired value of a variable is represented by the Data Parameter. For an MMS variable, this value updates 
the current state of the VMD by application of the V-Put function (see 12.1.1.2). The result of this update, if successful, is 
represented by a simple confirmation. If the update fails, the result is represented by the Data Access Error Parameter. 
For a Scattered Access Object, this value updates the current state of the VMD by application of the V-Put function (see 
12.1.1.2) for each MMS variable represented by the Scattered Access mapping. The result of this update, if successful, 

116 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 95
06

-1:
19

90

https://iecnorm.com/api/?name=cca883d3816e5cff2b8e9dd531877f46


ISO/IEC 95064 : 1990(E) 

is represented by a simple confirmation. If any portion of this update fails, the result is represented by the Data Access 
Error Parameter. 

The Access Result, Data and Data Access Error Parameters are specified below. 

12.4.1 Access Result Parameter 

The Access Result parameter- is used by the Read and InformationReport Services in Order to inform the client of the result 
of reading an MMS variable or a constructed “variable”, as specified by a Scattered Access Object. 

The structure of this Parameter is given in Table 38. 

Table 38 - Access Result Parameter 

. 
Req Ind 

Parameter Name Rsp Cnf CBB 

Success M W=) 
Data Access Ertor S S(=) 
Data S S(=) 

, 

12.4.1.1 Success 

This Parameter shall indicate whether (true) or not (false) the access succeeded, and shall specify the selection for the 
following Parameters. 

12.4.1.2 Data Access Error 

If the Success Parameter indicates that the access failed, this Parameter shall contain the reason for failure. This Parameter 
is described in 12.4.3. 

12.4.1.3 Data 

If the Success Parameter indicates that the access succeeded, this Parameter shall contain the value of the variable (or 
constructed variable). The abstract Syntax of a Data value shall be determined by the derived type specified by the access 
(alternate access or scattered access) or by the variable’s defined type (Named or Unnamed Variable Object). 

The Parameters of the Data Parameter are described in 12.4.2. 

12.4.2 Data Parameter 

The Data Parameter is used by the Read, Write and InformationReport Services to convey the value of a variable or a 
constructed “variable” described by a Scattered Access Object. 

The structure of the component Parameters is shown in Table 39. 

Table 39 - Data Parameter 
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Table 39 (Cont.) - Data Parameter 

Parameter Name 

Kind Of Data 
Array 

List Of Data 
Structure 

List Of Data 
Simple 

Class 
Vatue 

w 

Req Ind 
RsP Cnf CBB 

M(=) 
S(=) STR1 
M(=) 
Sf=) STR2 
W=) 
St=) 
W=) 
M(=) 

d 

As tan be seen fkom Table 39, this Parameter is recursively defined. It shall specify a branching tree. Esch node of this 
tree corresponds to a node of the variable% type tree, or derived type tree afier applying scattered or alternate access (or 
both), see 12.2 and 12.3. 

12.4.2.1 Kind Of Data 

The value of the Kind Cf Data Parameter shall be ARRAY, STRUCTURE or SIMPLE depending upon whether the value 
at the current node of the type tree is an array, a structure, or a simple data element, respectively. 

12.4.2.2 Artay 

The Array Parameter shall be selected when Kind Of Data indicates an array. It shall specify an ordered list of Data 
Parameters. Esch element of this list provides the value of the corresponding element of the array. The elements of the 
list are ordered fkom array element zero and increasing to the last array element. 

12.4.2.3 Structure 

The Structure Parameter shall specifjr an ordered list of Data Parameters. Esch element of this list shall specify the value 
of the corresponding component of the structure. The elements of the list are ordered from the first component to the last 
component of the structure. 

12.4.2-4 Simple 

The Simple Parameter shall be selected when Kind Of Data indicates a simple data element. It shall specify the class and 
value of a simple data element of the variable. 

12.4.2.4.1 Class 

This Parameter shall indicate the class of data conveyed by the current value. Its possible values are BOOLEAN, 
BIT STRING, INTEGER, UNSIGNED, FLOATING POINT, REAL, OCTET STRTNG, VISIBLE STRING, GENERAL- 
IZED TIM& BINARY TIME, BCD, and OBJECT IDENTIFIER as specified for the Simple type of the ‘I)pe Specification 
Parameter, in 12.2.1.5.1. 

12.4.2.4.2 Value 

Th.is paramehr shall contain the actual value of the simple data element. 
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12.4.3 Data Access Error Parameter 

The Data Access Error Parameter shall indicate the reason for failure of an attempted access to a variable or a set of 
variables specified by a Scattered Access Object. The possible values for this Parameter are as follows. 

OBJECT-INVALIDATED - An attempted access references a defined Object which has an undefined reference attribute. 
This represents a permanent error for access attempts to that Object. 

HARDWARE-FAULT - An attempt to access the variable has failed due to a hardware fault. 

TEMPORARILY-UNAVAILABLE - The requested variable is temporarily unavailable for the requested access. 

EXAMPLE - A VMD may disallow an attempt to write to the Set-Point of a control loop which has been placed in manual mode. 

OBJECT-ACCESS-DENIED - The MMS client has insufficient privilege to request this Operation. 

OBJECT-UNDEFINED - The Object with the desired name does not exist. 

INVALID-ADDRESS - Reference to the unnamed variable object’s specified address is invalid because the specified format 
is incorrect or is out of range. 

TYPE-UNSUPPORTED - An inappropriate or unsupported type is specified for a variable. 

TYPE-INCONSISTENT - A type is specified which is inconsistent with the Service or referenced Object. 

OBJECT-ATTRIBUTE-INCONSISTENT - The Object is specified with inconsistent attibutes. 

OBJECT-ACCESS-UNSUPPORTED - The variable is not defined to allow requested access. 

OBJECT-NON-EXISTENT - The variable is nonexistent. 

NOTE - The Data Access Error Parameter does not indicate failure of a Service request. Instead, it indicates failure of an 
attempted valid access request. The OBJECT-INVALIDATED error indicates that the mapping represented by a reference contained in a 
defined Named Variable List or Scattered Access Object is no longer valid. All other values indicate failure of the V-Get or V-IM function. 

12.5 Specification of Access to Variables 

This subclause describes the Parameters which specifv access to a variable. These include the Variable Access Specification 
Parameter, the Variable Specification Parameter, thekcattered Access Description Parameter, and the Address Parameter. 

12.5.1 Variable Access Specification Parameter 

The structure of the Variable Access Specification Parameter is shown in Table 40. 

Table 40 - Variable Access Specification Parameter 

Parameter Name 

Kind Of Access 
List Of Variable 

Variable Specification 
Alternate Access 

Variable List Name 

Req 
RsP 

Y 7 7 

Req Ind Ind 
RsP Cnf Cnf CBB CBB 

M M M(=) M(=) 
S S Sf=) Sf=) 
M M M(=) M(=) 
U U U(=) VALT U(=) VALT 
S S S(=) VLIS S(=) VLIS 

+ + 
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12.5.1.1 Kind Of Access 

This Parameter shall indicate whether the access is specified in terms of an enumerated list of Variable Specification and 
(optionally) Alternate Access Parameters or in terms of a Single Variable List Name Parameter giving the value of the 
Variable List Name attribute of a Named Variable List Object defined at the VMD. 

12.5.1,2 List Of Variable 

When Kind Of Access specifies an enumerated list, this Parameter shall be specified, otherwise it shall not be specified. 
When specified, this Parameter shall list each variable (one or more) to be accessed, along with any Alternate Access which 
shall apply. Esch element of this list shall contain the following Parameters. 

1 2.5.1m2.1 Variable Specification 

The Variable Specification Parameter shall identify the variable (at the VMD) whose value: 

4 is to be read (Read request and indication Service primitives); 

b) 

4 

is to be written (Write Service); or 

has been read (InformationReport Service and Read response and tonfirm Service primitives). 

The Parameters of the Variable Specification Parameter are specified in 125.2. 

12.5.1.2.2 Alternate Access 

This Parameter shall specify the altemate access which is applicable for this Service instance. If not included, full access 
as specified by the variable% definition is to be used. 

This Parameter shall be omitted if the variable’6 type is simple. 

12.5.1.3 Variable List Name 

When Kind Of Access specifies a named list, this Parameter, of type Object Name, shall be specified, otherwise it shall 
not be specified. When specified this Parameter shall provide the value of the Variable List Name attribute of a Named 
Variable List Object at the VMD. This Object shall specify a list of one or more variables which: 

a) are to be read (Read request and indication Service primitives); 

W are to be written (Write Service); or 

C) have been read (Read response and tonfirm Service primitives and InformationReport Service). 

12.5.2 Variable Specif Ccation Parameter 

The Variable Specification Parameter shall specify access to a Single MMS variable or constructed “variable” represented 
by a Scattered Access Object. The structure of its component Parameters is shown in Table 41. 

Table 41 - Variable Speclfication Parameter 
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Table 41 (Cont.) - Variable Specification Parameter 

Parameter Name 

Kind Of Variable 
Name 
Add ress 
Variable Description 

Address 
Type Specification 

Scattered Access Description 

Req Ind 
RSP Cnf 

M W=) 
S S(=) 
S St=) 
S S(=) 
M M(=) 
M Mf=) 
S S(=) 

CBB 

VNAM 
VADR 
VADR 

VSCA 

12.5-2.1 Kind Of Variable 

This narameter shall indicate the kind of variable access which is to be (or ha6 been) performed. Its value shall be selected 
from ihe following: 

NAMED - indicating access using a Named Variable or Scattered hcess Object. When this value is selected the Name 
Parameter shall be present. 

UNNAMED - indicating access using an Unnamed Variable Object. When this value is specified the Address Parameter 
shall be present. 

SINGLE - indicating access using a temporarily created Named Variable Object whose definition is supplied in the access 
request. ‘When this value is specified the Variable Description Parameter shall be present. 

SCATTERED - indicating access using a temporarily created Scattered Acce66 Object whose definition is supplied in the 
access request. When this value is specified, the Scattered Access Description Parameter shall be present. 

INVALIDATED - indicating an attempted access to an invalidated variable. This value may only occur in a response or a 
tonfirm primitive. When this value is specified, the Name, Address, Variable Description, and Scattered Access Description 
Parameters shall be absent. 

12.5.2.2 Name 

The Name Parameter, of type Object Name, shall specify the Variable Name attribute of a Named Variable Object or the 
Scattered Access Name of a Scattered Access Object. 

12.5.2.3 Address 

The Address Parameter shall specify access using the built-in type specified by an Unnamed Variable Object. The param- 
eters of the Address Parameter are given in 12.5.4. 

12.5.2.4 Variable Description 

The Variable Description Parameter shall specify Address and Type Specification for access using a temporarily created 
Named Variable Object. The created Object is deleted following the access. 
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12.5.2.4.1 Address 

The Address Parameter shall specify the address of the variable beirigg described. It represents the base address of the 
variable, as described by the Type Specification Parameter. 

The Address Parameter is described in 12.5.4. 

12.5.2.4.2 Type Specif ication 

The Type Specification Parameter shall specify the variable’s abstract type. The specified type shall be compatible with 
the Type Description attributes of all Unnamed Variable objects which arc included in the variable. The definition of 
‘kompatible” is a local issue. (See description of the Address attribute in 12.1.1.5.1). The Type Specification Parameter is 
described in 12.2. 

12.5.2.5 Scattered Access Description 

The Scattered Access Description.parameter shall specify access using a Scattered Acce66 Object. The Scattered Access 
Description Parameter is described below. 

12.5.3 Scattered Access Description Parameter 

The Scattered Access Description Parameter is used to describe an access to a “structure” composed of one or more 
independent MMS variables. The structure of this Parameter is given in Table 42. 

Table 42 - Scattered Access Description Parameter 

Conformance: VSCA,STR2 

Parameter Name 
Req 
RsP 

List Of Component M 
Component Name U 
Variabie Specification M 
Alternate Access U 

Ind 
Cnf 

W=) 
W=) 
M(=) 
U(=) 

CBB 

VALT 

VALT 

12.5.3.1 List Of Component 

ThiS Parameter sh811 contain an ordered list specifying one or more Named Variable, Unnamed Variable or Scattered 
Access objects, in any combination, which are to comprise the components of this scattered access. 

12.5.3.1 .l Component Name 

This Parameter, of type Identifier, is optional. If omitted, this scattered access component may not be referenced by an 
alternate access. If included, this Parameter shall specify the name which shall apply for this component should alternate 
access be requested. 

12.5.3.1.2 Variable Specification 

This parameter shall spe@ the Named Variable, Unnamed Variable, or Scattered Access Object which defines the location 
and type of the data element(s) of this component of the scatkered access, as well as the grouping of these data elements 
into arrays or structures, if applicable. 
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12.5.3.1.3 Alternate Access 

This Parameter shall specify the access which is desired to the data elements of the type specified by the variable specifi- 
cation. If omitted, then full access is desired. If included, then altemate access is desired. 

Chis Parameter shall be omitted if Variable Specification references a Single simple data element. 

12.5.4 Address Parameter 

The Address Parameter is used to specify an Unnamed Variable Object. MMS provides three forms of implementation- 
defined addresses, as shown by the structure of the Address Parameter as given in Table 43. 

Table 43 - Address Parameter 

Conformance: VADR 

Parameter Name 
Req Ind 
Rsp Cnf CBB 

1 

Kind Of Address M W=) 
Numeric Address S S(=) 
Symboiic Address S S(=) 
Unconstrained Address S S(=) 

12.5.4.1 Kind Of Address 

This Parameter shall indicate the kind of address contained in the Parameter. Its value shall indicate whether the address 
is a numeric address, a symbolic address or an unconstrained address. 

NOTE - MMS does not specify the relationship between the Kind of Address and the characteristics of a real System. The 
d.Xerence between the various kinds of address, as far as this part of ISO/IEC 9506 is concemed, is purely syntactic. An implementation 
may support zero or more of these kinds of addresses. 

12.5.4.2 Numeric Address 

This Parameter, of type unsigned integer, shall be selected when the Kind Of Address Parameter specifies a numeric 
address. Its use is appropriate for addressing variables in a System which specifies a linear address space or in which 
addreSSe6 tan be represented by non-negative integer values. 

12.5.4.3 Symbolic Address 

This Parameter, of type Character string, shall be selected when the Kind Of Address Parameter specifies a symbolic 
address. Its use is appropriate for addressing symbolically named built-in variables. 

NOTE - This kind of address, like the other two, specifies the Address attribute of an U nnamed Variable. It is semantically and 
syntactically distinct from an MMS Variable Name. 

12.5.4.4 llnconstrained Address 

This Parameter, of type octetstring, shall be selected when the Kind Of Address Parameter specifies an unconstrained 
address. Its use is appropriate for addressing variables in a System having an implementation-specific address formst 
which may not be represented as a relative address or as a symbolic address. 
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12.6 Read Service 

The read Service is used by a client MMS-user in Order to request that a VMD return the value of one or more variables 
defined at the VMD. 

12.6.1 Structure 

The structure of the component Service primitives is shown in Table -44. 

Table 44 - Read Service 

Parameter Name Req Ind Rsp Cnf CBB 

Argument 
Specification With Result 
Variable Access Specification 

Result(+) 
Variable Access Specification 
List Of Access Result 

Result(-) 
Error Type 

M M(=) 
M M(=) 
M W=) 

S so 
C C(=) 
M Mf=) 

S S(=) 
M W=) 

12.6.1 .l Argument 

This Parameter shall convey the Service specific Parameters for the Read Service request. 

12.6.1.1 .l Specification With Result 

This boolean Parameter shall indicate whether (true) or not (false) the Variable ACCe66 Specification Parameter is requested 
in the Result(+j Parameter of the response primitive, if issued. If true, and the response primitive specifies success, then 
the value of the Variable Access Specification Parameter of the indication primitive shall be returned in the Res&(+) 
Parameter of the response primitive. If false the Variable Access Specification Parameter shall not be included. 

12.6.1 .1.2 Variable Access Specification 

This Parameter shall specie the variables which are to be accessed, The Variable Access Specification Parameter is 
described in 12.5.1. 

12.6.1.2 Result(+) 

The Res&(+) Parameter shall indicate that the requested Service has succeeded. 

NOTE - For the Read service, a successfkl result means that the Service request was acceptable to the VMD a.& th.at the VMD 
has attempted to determine the value of each of the variables requested by the Service. 

When success is indicated the following additional Parameters are provided. 
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12.6.1.2.1 Variable Access Specification 

This Parameter shall be present if requested in the indication primitive. Otherwise, it shall be omitted. If included, it 
shall contain the Variable Access Specification Parameter from the indication primitive. 

12.6.1.2.2 List Of Access Result 

This Parameter shall contain the values of the specified variables, in the Order specified bv the Variable Access Specification 
Parameter. Esch element of the list shall be an Access Result, which shall either speky the value of the real variable 
at the time of access, after applying the variable% type description and alternate access (if applicable), or the value of a 
constructed variable specified by a Scattered Access Object, or a reason for access error. The Access Result Parameter is 
described in 12.4.1. 

12.6.1.3 Result(-) 

The ResuM-) Parameter shall indicate that the Service request is invalid or unacceptable to the VMD, and ha6 been denied. 
The Error Type Parameter, which is described in detail in clause 17, provides the reason that the request has been denied. 

12X.2 Service Procedure 

After verifying the validity of the Service request, the VMD shall attempt to read (see V-Get in 12.1.1.2.1) the values of 
the specified variables, and shall return, in the Order specified in the Variable Access Specification Parameter, the Access 
Result for each read attempt. 

12.7 Wtite Service 

The Write Service is used by a client MMS-user to request that the VMD replace the content of one or more variables with 
values supplied in the request. 

12.7.1 Structure 

The structure of the component Service primitives is shown in Table 45. 

Tabie 45 - Write Service 

I I 

Parameter Name 

Argument 
Variable Access Specification 
List Of Data 

Result(+) 
List Of Write Result 

Success 
Data Access Error 

Result(-) 
Error Type 

Req Ind 

M 
M 
M 

W=) 
W=) 
M(=) 

RsP ICnf ICBBI 

S 
M 
M 
C 

S 
M 

S(=) 
Mf=) 
W=) 
C(=) 

S(=) 
M(=) 
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12.7.1.1 Argument 

This Parameter shall convey the Service specific Parameters for the Write Service request. 

12.7.1 .l .l Variable Access Specification 

Chis Parameter shall specify the variable or variables which are to be written. Chis Parameter is described in detail in 
12.5.1. 

12.7.1.1.2 List Of Data 

Chis Parameter shall specify the values to be written to the variables specified by the Variable Access Specification 
Parameter. The values shall occur in this list in the Order of the variables specified in the Variable Access Specification 
Parameter. The Parameters of Data shall be determined by the variable’6 type description (or scattered access description) 
and alternate access description, as applicable. (See 12*2 and 12.3 for detail&. 

The Data Parameter is described in 12.4.2. 

12.7.1.2 Res&(+) 

The Res&(+) Parameter shall indicate that the requested Service ha6 succeeded. 

NOTE - For the Wtite Service, a successfül result means that the Service request was acceptable to the VMD and that the VMD 
has attempted to replace the value of each of the specified variables with the values supplied in the request. 

When success is indicated the List Of Write Result Parameter is also included. 

12.7.1.2.1 List Of Write Result 

The List Of Write Res& Parameter shall return a list, specified in the Order of the variables identified in the request. 
Chis list shall indicate, for each variable, either a confirmation that the write to that variable succeeded or a reason that 
the write to that variable failed. 

12.7.1.2.1 .l Success 

This boolean Parameter 6hal.l indicate, for a given variable, whether the write succeeded (true ) or not (false). 

12.7.1.2.1.2 Data Access Error 

If failure is indicated (Success equals false), this Parameter shall provide the reason for failure. The description for Dati 
Access Error is found in 12.4.3. 

12.7.1.3 Res&(-) 

The Resul&) Parameter shall indicate that the Service request is invalid or unacceptable to the VMD, and has been denied. 
The Error Type Parameter, which is described in detail in clause 17, provides the reason that the request has been denied. 

12.7.2 Service Procedure 

The VMD shall verify the validity of the Service request by inspecting the entire Variable Access Specification and the 
List of Data. If the elements of the List of Data do not agree with the Variable Access Specification in type and number of 
elements, a Result(-) shall be returned. Otherwise, the VMD shall attempt to write (see V-Put in 12.1.1.2.2) the values of 
each of the specified variables, and then shall return, in the Order specified in the Variable Access Specification Parameter, 
a confkmation that the write succeeded or an indication of why the write failed. A Result(+) with a List of Write Resuk 
shall be retumed. 
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12.8 InformationReport Service 

The InformationReport Service may be used by an MMS-user in Order to inform the other MMS-user of the value of one 
or more specified variables, as read by the issuing MMS-user. 

12.8.1 Structure 

The structure of the component Service primitives is shown in Table 46. 

Table 46 - InformationReport Service 

Parameter Name lReq1 Ind 1 CBB / 

Argument 
Variable Access Specification 
List Of Access Result 

12.8.1.1 Argument 

This Parameter shall convey the Service specific Parameters for the InformationReport Service request. 

12.8.1.1 .l Variable Access Specification 

This Parameter shall identify the variables for which values are being reported. This Parameter is fully described in 
125.1. 

12.8.1.1.2 List Of Access Result 

This Parameter shall contain the values of the specified variables, in the Order specified by the Variable Access Specification 
Parameter. Esch element of the list shall be an Access Result, which shall either specify the value of the variable at the 
time of access, or a reason for failure. The Access Result Parameter is described in 12.4.1. 

12.8.2 Service Procedure 

MMS does not specie a procedure for invoking, or for receiving, the InformationReport Service. The use of this Service is 
application determined. An InformationReport.request shall not be sent if the peer MMS-user did not indicate support of 
the InformationReport Service in the Services supported Parameter in the Initiate Service. 

This is an unconfkned Service. 

NOTE 1 - The choice of associations (if more than one exists) on which to send the Inf’omationReport Service request is a local 
matter (which may be fkther spectied by Companion Standards). All associations! one association, or some group may be selected. 

NUTE 2 - The use of this Service is functionally equivalent to an Event Notifkation with an Event Action of the Read Service 
(with a Specifkation With Result Parameter set to true). The practical diff’erence is that by using the Event Notification method, the 
conditions under which the Service is used are directly visible (and motiable) using MMS Services, while by using the Inf’ormationReport 
Service, the conditions are a local mattzr and cannot be determined or changed by the remote MMS User. 

127 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 95
06

-1:
19

90

https://iecnorm.com/api/?name=cca883d3816e5cff2b8e9dd531877f46


ISCMEC 9506-1: 199O(E) 

12.9 GetVariableAccessAttributes Service 

The GetVariableAccessAttributes Service is used by a client MIMS-user in Order to request that a VMD return the attributes 
of a Named Variable or an Unnamed Variable Object defined at the VMD, or that a VMD return the derived type description 
of a Scattered Access Object defined at the VMD. 

12.9.1 Structure 

The structure of the comnonent Service primitives is shown in Table 47. 

Table 47 - GetVariableAccessAttributes Service 

Parameter Name RT ind RsP Cnf CBB 

Argument 
Kind Of Variable 
Name 
Address 

M M(=) 
M M(=) 
S S(=) VNAM 
S SC=) VADR 

Result(+) 
MMS Deletable 
Address 
fype Specification 

Result(-) 
Error Type 

S S(=) 
M Mc=) 
C C(=) VADR 
M W=) 

S S(=) 
M W=) 

12.9.1 .l Argument 

This Parameter shall convey the Service specific Parameters for the GetVariableAccessAttributes Service request. 

12.9.1.1 .l Kind Of Variable 

This Parameter shall equal NAMED or UNNAMED depending upon whether the request is for a named Object (Named 
Variable or Scattered Access), or an Unnamed Variable Object, respectively. 

12.9.1.1.2 Name 

When Kind Of Variable is equal to NAMED, this Parameter, of type Object Name, shall specify the Variable Name or 
Scattered Access Name attribute (as applicable) of the desired Object. 

12.9.1.1.3 Address 

When I(lnd OfVariable is equal to UNNAMED, this Parameter shall specify the Address attribute of the desired Unnamed 
Variable Object. 

12.9.1.2 Result(+) 

The Result(+) Parameter shall indicate that the requested Service has succeeded. When success is indicated the following 
additional Parameters shall also apply. 
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12.9.1.2.1 MMS Deletable 

This boolean Parameter shall indicate whether (true) or not (false) the referenced Object may be deleted by use of Delete- 
VariableAccess Service. It shall be the MMS Deletable attribute of the referenced Object. 

12.9.1.2.2 Address 

If the VADR Parameter conformance building block is in effect for the current application association, and if the referenced 
Object is a Named Variable Object with Access Method equal to PUBLIC, this Parameter shall be the Address attribute of 
the Named Variable Object. Otherwise, this Parameter shall be omitted. 

12.9.1.2.3 Type Specification 

This Parameter shall be the Type Description attribute of the referenced Named Variable or Unnamed Variable Object or 
it shall be the derived type description for the referenced Scattered Access Object, as applicable. 

12.9.1.3 Result(-) 

The Result(-) Parameter shall indicate that the senke request failed. The Error Type Parameter, which is described in 
detail in clause 17, provides the reason for failure. 

12.9.2 Sewice Procedure 

The VMD shall locate the specified Object and return its attributes or derived type description, as applicable. 

12.10 DefineNamedVariable Service 

The purpose of the DefineNamedVariable Service is to allow a client MMS-user to request that the VMD create a Named 
Variable Object, describing a mapping to a real variable in the VMD. 

NOTE - The ability to define a Named Variable Object, using MMS Services, has been included in this part of ISCYIEC 9506 in 
Order to support those Systems which, due to simplicity or age, do not provide for local definition of Named Variable objects. 

12.10.1 Structure 

The structure of the component Service primitives is shown in Table 48. 

Table 48 - DefineNamedVariable Service 

Parameter Name Req Ind Rsp Cnf 

Argument 
Variable Name 
Address 
Type Specification 

M M(=) 
M M(=) 
M Mk) 

I 
U U(=) 

Result(+) 

Result(-) 
Error Type 

S S(=) 

S S(=) 
M MC=) 

CBB 
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12.10.1 .l Argument 

This Parameter shall convey the Service specific Parameters for the DefineNamedVariable Service request. 

12.10.1 .l .l Variable Name 

The Variable Name Parameter, of type Object Name, shall specify the name which shall uniquely identify the Named 
Variable Object at the VMD. This name shall be unique among defined Variable Name and Scattered Access Name attributes 
having the specified scope. 

12.10.1.1.2 Address 

This Parameter shall spe@ the Address attribute of an Unnamed Variable Object. It shall specify the base, or starting, 
address for the variable described by the Type Specification Parameter. If multiple addresses are required to represent 
this type, they shall be assigned to contiguous locations of the VMD. The Address Parameter is described in 12.54. 

12.10.1 J.3 Type Specification 

This Parameter is optional. When specified? it defines the Tape Description attribute of the Named Variable Object. which . a 
is being defined. If not specified, the Named Variable Object inherits the Unnamed Variable object’s Type Description 
attribute. The Type Specification Parameter is described in 12.2. 

The simple data elements of the type described by the Type Specification shall be compatible with the Qpe Description 
attributes of the Unnamed Variable objects which are spanned by this definition. 

NOTE - The criteria for deciding that types are compatible are local issues. See description of Address attribute in 12.1.1.5.1. 

12.10.1.2 Result(+) 

The Res&(+) Parameter 
specific Parameters. 

shall indicate that the Service request succeeded. A successful result does not supply Service 

12.10.1.3 Result(-) 

The Result(-) Parameter shall indicate that the Service request failed. The Error Type Parameter, which is described in 
detail in clause 17, provides the reason for failure. 

12.10.2 Service Procedure 

If the requested definition is acceptable, the VMD shall create a Named Variable Object and shall initialize its attributes 
as described below. 

a) The Variable Name attribute shall be initialized to equal the Variable Name Parameter. 

b) The MMS Deletable attribute shall be initialized to true. 

C) If the Type Specification Parameter is present in the indication primitive, the Named Variable object’s Type Destiption 
attxibute shall be initialized to the value of the ‘Type Specification Parameter, with all Type Name sub-Parameters, if 
any, replaced by the Type Description attribute of the Named Type Object having Type Name attribute equal to the 
value of the Type Name sub-Parameter. 

d) If the Type Specifkation Parameter is absent fkom the indication primitive, the Named Variable object’s Type De- 
scription attribute shall be initialized to equal the ‘I)pe Description attribute of the Unnamed Variable Object having 
Address attribute equal to the specified Address Parameter. 

e) The Access Method attribute shall be initialized to PUBLIC. 

fl The Address attribute shall be initialized to the value of the Address Parameter. 
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Finally, a response specifying Result(+) shall be issued. This response shall contain no service-specific information. 

12.11 DefineScatteredAccess Service 

The purpose of the DefineScatteredAccess Service is to allow a client MMS-user to request that the VMD create a Scat- 
tered Access Object, describing variable access through a structured “variable” constructed from components which are 
represented by Named Variable, Unnamed Variable, or Scattered Access objects, in any combination. 

NOTE - The ability to defke a Scattered Access Object has been included in this part of ISO/IEC 9506 in Order to support those 
real Systems which, due to simplicity or age, do not provide for 104 defkition of Named Variable objects having an Access Method 
allowing a variable% value to be determined apart from the specification of a single base address, and which do not provide facilities 
which allow for the server application to arrange the data elements of a variable so that they may be accessed using a single base address. 

12.11.1 Structure 

The structure of the comnonent Service nrimitives is shown in Ta& 49. 

Table 49 - DefineScatteredAccess Service 

Parameter Name Req Ind Rsp Cnf CBB 

Argument M M(=) 
Scattered Access Name M M(=) 
Scattered Access Description M W=) 

Result(+) S S(=) 

Result(-) S so 
Error Type M W=) 

12.11.1.1 Argument 

Tnis Parameter shall convey the Service specific Parameters for the DefineScatteredAccess Service request. 

12.11 .l .1 .l Scattered Access Name 

The Scattered Access Name Parameter, of type Object Name, shall specify the name which shall uniquely identify the 
Scattered Access Object at the VMD. This name shall be unique among defined Variable Name and Scattered Access Name 
attributes having the specified scope. 

12.11.1.1.2 Scattered Access Description 

The Scattered Access Description Parameter (described in 12.53) shall specify the component variables (one or more) 
which are to be accessed using the Scattered Access Object. 

12.11.1.2 ResuIt(+) 

The Result(+) Parameter shall indicate that the Service request succeeded. A successful result does not supply Service 
specific Parameters. 
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12.11.1.3 Result(-) 

The Res&(-) Parameter shall indicate that the Service request failed. The Error Type Parameter, which is described in 
detail in cllause 17, provides the reason for failure. 

12.11.2 Service Procedure 

If the requested definition is acceptable, the VMD shall create a Scattered Access Object. The newly created object’s 
Scattered Access Name attribute shall be initialized to equal the Scattered Access Name Parameter, its MMS Deletable 
attribute shall be initialized to true, and its List Of Component attribute shall be initialized to contain a list of references 
to the variable access objects specified in the Scattered Access Description Parameter. 

The entries of the List Of Component attribute shall be ordered according to the Order of entries in the List Of Component 
Parameter of the Scattered Access Description Parameter. Esch entry shall have its attributes initialized as specified 
below. 

a) The Kind Of Reference attribute and the Reference attribute shall be initialized based on the value of the Variable 
Specification Parameter, as follows: 

1) If the Variable Specification parameter- specifies a Name, the referenced Object (Named Variable or Scattered 
Access) shall determine the value of Kind Of Reference attribute and the Reference attribute shall be initialized 
to refer to this Object. 

2) If the Variable Specification Parameter specifies an Address, the Kind Of Reference attribute shall be initialized 
to indicate that an Unnamed Variable is referenced and the Reference attribute shall be initialized to refer to 
this Object. 

3) If the Variable Specification Parameter specifies a Variable Description, a Named Variable Object. shall be created 
and initialized as specified below and then the Kind Of Reference attribute shall be initialized to indicate that a 
Named Variable Object is referenced and the Reference attribute shall be initialized to refer to the newly created 
Object. The attributes of Named Variable Object are initialized as follows: 

i) the Variable Name attribute shall be initialized to equal UNDEFINED; 

ii) the MMS Deletable attribute shall be initialized to equal true; 

iii) the Type Description attribute shall be initialized to equal the type specified by the Variable Description 
parameter-% vpe Specification; 

iv) the Access Method attribute shall be initialized to equal PUBLIC; 

VI the Address attribute shall be initialized to equal the Variable Description Parameters Address. 

4) If the Variable Specification Parameter specifies a Scattered Access Description, the Kind Of Reference attribute 
shall be initialized to indicate that a Scattered Access Object is referenced, then a Scattered Access Object shall 
be created and initialized as specified below, and the Reference attribute shall be initialized to refer to the newly 
created Object. The Scattered Access object’s attributes shall be initialized as follows: 

i) the Scattered Access Name attribute shall be initialized to equal UNDEFINED; 

ii) the MMS Deletable attribute shall be initialized to equal true; 

iii) the List Of Component attribute shall be initialized, based on the recursively specified Scattered Access 
Description Parameter, by recursive execution of steps one (lj, two (2) and three (3) of this procedure. 

b) The Component Name attribute shall be initialized to UNDEFINED if this component of the Scattered Access De- 
scription does not contain the Component Name parameter-. Otherwise, it shall be initialized to the value of the 
specified Component Name Parameter. 

C) The Access Description attribute shall be initialized to UNDEFINED if the Alternate Access Parameter is absent. 
Otherwise it shall be initialized to the value of the Alkrnate Access Parameter. 

F’inally a response primitive specifying Result(+) shall be issued. 
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12.12 GetScatteredAccessAttributes Service 

The purpose of the GetScatteredAccessAttributes Service is to allow a client MMS-user to request that the VMD return 
the attributes of a Scattered Access Object defined at the VMD. 

NOTE - The GetVariableAccessAttributes Service may be used to obtain the derived Type SDecifkation of a Scattered Access 
obj ect. 

12.12.1 Structure 

The structure of the component Service primitives is shown in Table 50. 

Tabfe 5Q - GetScatteredAccessAttributes Service 

Parameter Name Req 

Argument 
Scattered Access Name 

Result(+) 
MMS Deletable 
Scattered Access Description 

Result(-) 
Error Type 

M 
M 

Ind 

W=) 
Mi=) 

RsP 

S 
M 
M 

S 
M 

Cnf 

Si=) 
Mi=) 
Mi=) 

Si=) 
Mi=) 

CBB 

12.12.1 .l Argument 

This Parameter shall convey the Service specific Parameters for the GetScatteredAccessAttributes Service request. 

12.12.1 .l .1 Scattered Access Name 

The Scattered Access Name Parameter, of type Object Name? shall specify the name of the Scattered Access Object whose 
attributes are being requested. 

12.12.1.2 Result(+) 

The Result(+) Parameter shall indicate that the Service request succeeded. A successful result shall include the following 
additional Parameters. 

12.12.1.2.1 MMS Deletable 

This Parameter shall be the MMS Deletable attribute of the referenced Scattered Access Object, 

12.12.1.2.2 Scattered Access Description 

The Scattered Access Description Parameter (described in 12.5.3) shall specify the component variables (one or more) 
which are accessed using the Scattered Access Object. 
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12.12.1.3 Res&(-) 

The Result(-) Parameter shall indicate that the Service request failed. The Error Type Parameter, which is described in 
detail in clause 1’7, provides the reason for failure. 

If the Scattered Access Name Parameter references a Named Variable Object instead of a Scattered Access Object, then 
Error Type shall specify Error Class equal to ACCESS and Error Code equal to OBJECT-NON-EXISTENT. 

12.12.2 Service Procedure 

The VMD shall locate the specified Scattered Access Object and shall return the value of its MMS Deletable attribute as 
the MMS Deletable Parameter and its List Of Component attribute as the List Of Component Parameter of the Scattered 
Access Description Parameter as described below. 

Entries shall be placed in the List Of Component Parameter in the Order specified in the List Of Component attribute of 
the Scattered Access object. Esch entry shall correspond to a component of the Scattered Access object’s List Of Component 
attribute and shall have its Parameters specified as follows: 

a) The Component Name Parameter shall be omitted if the Component Name attribute is equal to UNDEFINED. 
Otherwise, it shall be the Component Name attribute. 

b) The Parameters of the Variable Specification Parameter shall be determined by the values of the Kind Of Reference 
attribute and by the values of the attributes of the Object referenced by the Reference attribute, as follows: 

1) If Kind Of Reference equals NAlGED and the referenced Named Variable object’s Variable Name attribute does 
not have the value UNDEFINED, then Kind Of Variable shall be NAMED and Name shall contain the Variable 
Name attribute of the referenced Object. 

If the Kind Of Reference equals UNNAMED, then Kind Of Variable shall be UNNAMED, and Address shall 
contain the Address attribute of the referenced Object. 

If Kind Of Reference equals SCAYI’ERED and the referenced Scattered Access object’s Scattered Access Name 
attribute does not have the value UNDEFINED, then Kind OfVariable shall be NAMXD and Name shall contain 
the Scattered Access Name attribute of the referenced Object. 

If Kind Of Reference equals NAMED and the referenced Named Variable object’s Variable Name attribute is 
equal to UNDEFINED, then Kind Of Variable shall be SINGLE and Variable Description shall contain Address 
equal to the Address attribute of the referenced Named Variable Object and Type Specification equal to the 
referenced Named Variable object’s Type Description attribute. 

If Kind Of Reference equals SCATTERED and the referenced Scattered Access object’s Scattered Access Name 
attribute is equal to UNDEFINED, then Kind Of Variable shall be SCATTERED, and the Scattered Access 
Description Parameter shall be specified by recursively applying steps one (1) through three (3) of this Service 
procedure for the referenced Scattered Access Object. 

4 The Alternate Access Parameter shall be omitted if the Access Description attribute is equal to UNDEFINED. Oth- 
erwise it shall be the Access Description attribute. 

Finally a response primitive specifying Result(+) shall be issued. 

12.13 DeleteVariableAccess Service 

The purpose for the DeleteVariableAccess Service is to allow a client MMS-user to request that a VMD delete one or more 
Named Variable or Scattered Access objects having MMS Deletable attribute equal to true. 
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12.13.1 Structure 

The structure of the component Service primitives is shown in Table 51. 

Table 51 - DeleteVariableAccess Service 

Parameter Name Req ind RsP Cnf CBB 

Argument 
Scope Of Delete 
List Of Name 
Domain Name 

Result(+) 
Number Matched 
Number Deleted 

Result(-) 
Error Type 
Number Deleted 

M M(=) 
M Mi=) 
C C(=) 
C C(=) 

S S(=) 
M W=) 
M MC=) 

S S(=) 
M W=) 
M W=) 1 

12.13.1 .l Argument 

This Parameter shall convey the Service specific Parameters for the DeleteVariableAccess Service request. 

12.13.1.1 .l Scope of Delete 

The Scope of Delete Parameter shall specify the extent of delete to be attempted. Possible values for this Parameter, and 
their meaning, are as follows: 

SPECIFIC - Specifies that the specific MMS Deletable Named Variable objects or Scattered Access objects (in any combi- 
nation) having Variable Name or Scattered Access Name attributes (as applicable) equal to the Name Parameters of the 
List Of Name Parameter are to be deleted. 

AA-SPECIFIC - Specifies that all MMS Deletable Named Variable and Scattered Access objects within the scope of the 
current application association are to be deleted. 

DOMAIN - Specifies that all MMS Deletable Named Variable and Scattered Access objects within the stop of the specified 
domain are to be deleted. 

VMD - Specifies that all MMS Deletable Named Variable and Scattered Access objects having VMD scope are to be deleted+ 

12.13.1 .1.2 List Of Name 

This Parameter shall be specified if Scope of Delete is SPECIFIC. Otherwise, it shall be omitted. If included, it shall 
contain a list of one or more Name Parameters, of type Object Name, each specifying the name attribute (Variable Name 
or Scattered Access Name) of a specific named variable access Object which is to be deleted. 

12.13.1.1.3 Domain Name 

Thi6 Parameter, of type Identifier, shall be specified if Scope of Delete is equal to DOMAIN. Otherwise, it shall be omitted. 
It gives the name of the domain for which all MMS Deletable Named Variable and Scattered Access objects arc to be 
deleted. 
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12.13.1.2 Result(+) 

that the Service request succeeded. When success is indicated the following !Ihe Result(+) Parameter shall indicate 
additional Parameters shall also apply. 

12.13.1.2.1 Number Matched 

Thi .s para .meter, of type integer, shall indicate 
the name specification in the Service request. 

the number of Named Variable or Scattered Access objects that matched 

12.13.1.2.2 Number Deleted 

ThiS Parameter, of type integer, shall indicate the 
as a result of executing the Service procedure. 

number of Named Variable or Scattered Access objects that were deleted 

NOTE 
were not 

The differente between the Number Matched and Number Deleted Parameters indicate the 
either because they have th .e MMS Deletable attribute equal to false, or for other reasons. 

number of objects which 
deleted, 

12.13.1.3 Result(-) 

The Result(-) Parameter shall indicate that the Service 
detail in clause 17, provides the reason for failure. 

request failed. The Error Parameter, which is defined in 

12.13.1.3.1 Number Deleted 

This Parameter, of type integer, shall indicate the 
as a result of executing the Service procedure. 

number of Named Variable or Scattered Access objects that were deleted 

12.13.2 Service Procedure 

If the request is acceptable, for each Named Variable or Scattered Access Object having a Variable Kame or Scattered 
Access Name attribute of the specified scope (or for the specified objects in the case of SPECIFIC) and having MMS 
Deletable attribute equal to true, the VMD shall delete the Object and make its name (Variable Name or Scattered Access 
Name) available for immediate redefinition. 

If a deleted Object is referenced by one or more Named Variable List or Scattered Access objects, the Reference attribute 
of each referencing Object shall be set to UNDEFINED. 

If a Scattered Access Object is deleted, then all referenced Named Variable or Scattered Access objects having name 
attribute (Variable Name or Scattered Access Name) equal “ti UNDEFINED shall also be deleted. This procedure shall be 
repeated for each deleted Scattered Access Object. Any such referenced objects deleted shall not be included in the count 
of the number matched or the number deleted. 

After all objects of the specified scope have been deleted, a positive response is issued with the values assigned to the 
Number Matched and Number Deleted Parameters. 

If an error occurs in the deletion of any of the specified objects, then a negative response shall be issued with the Number 
Deleted Parameter indicating the number of objects that were deleted. Failure to delete an Object with the MMS Deletable 
attribute equal to false shall not be deemed an error. 

12.14 DefineNamedVariableList Service 

The purpose of the DefineNamedVariableList Service is to allow a client MMS-user to request that the VMD create a 
Named Variable List Object, describing variable access through a list of Named Variable obje& or Unnamed Variable 
objects, 02: Scattered Access objects, in any combination. 
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12.14.1 Structure 

The structure of the component Service primitives is shown in Table 52. 

Table 52 - DefineNamedVariableList Service 

Parameter Name Req Ind RsP Cnf CBB 

Argument 
Variable List Name 
List Of Variable 

Variable Specification 
Alternate Access 

Result(+) 

Result(-) 
Error Type 

M W=) 
M W=) 
M M(=) 
M W=) 
U U(=) VALT 

S S(=) 

S so 
M M(=) 

12.14.1 .l Argument 

This Parameter shall convey the Service specific Parameters for the DefineNamedVariableList Service request. 

12.14.1 .l .l Variable List Name 

The Variable List Name Parameter, of type Object Name, shall specify the name which shall uniquely identify the Named 
Variable List Object at the VMD. 

12.14.1 .1.2 List Of Variable 

The List Of Variable Parameter shall specie a list of one or more variables which are to be accessed using the Named 
Variable List. Esch element of this list shall specify the following Parameters. 

12.14.1 .1.2.1 Variable Speclfication 

This Parameter shall specify a variable which is to be accessed by this element of the list. The Variable Specification 
Parameter is described in 12.52. 

12.14.1 J.2.2 Alternate Access 

This optional Parameter, if included, shall specify Alternate Access which is to apply when the variable specified by this 
element of the list is accessed. If omitted, full access is specified. Alternste Access is described in 12.3. 

12.14.1.2 Result(+) 

The Result(+) Parameter shall indicate that the Service request succeeded. A successful result does not supply Service 
specific Parameters. 
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4 The Kind Of Reference attribute and the Reference attribute shall be initialized, based on the value of the Variable 
Specification Parameter, as follows. I 

1) 

2) 

3) 

If the Variable Specification Parameter specifies a Name, the referenced Object (Named Variable or Scattered 
Access) shall determine the value of Kind Of Reference attribute and the Reference attribute shall be initialized 
to refer to this Object. 

If the Variable Specification Parameter specifies an Address, the Kind Of Reference attribute shall be initialized 
to indicate that an Unnamed Variable is referenced and the Reference attribute shall be initialized to refer to 
this Object. 

If the Variable Specification Parameter specifies a Variable Description, a Named Variable Object shall be created 
with its Variable Name attribute equal to UNDEFINED, its MMS Deletable attribute equal to true, its Type 
Description attribute equal to the type specified by the Variable Description parameter’s Type Specification, its 
Access Method attribute equal to PUBLIC, and its Address attribute equal to the Type Description parameter’s 
Address. Then the Kind Of Reference attribute shall be initialized to indicate that a Named Variable Object is 
referenced and the Reference attribute shall be initialized to refer to the newly created Object. 

4) If the Variable Specification Parameter specifies a Scattered Access Description, the Kind Of Reference attribute 
shall be initialized to indicate that a Scattered Access Object is referenced, a Scattered Access Object shall be 
created and initialized as specified below: and the Reference attribute shall be initialized to refer to the newly 
created Object. The Scattered Access object’s attributes shall be initialized as follows: 

ISOAEC 95064: 199O(E) 

12.14.1.3 Result(-) 

The Result(-) Parameter shall indicate that the Service request failed. The Error Type Parameter, which is described in 
detail in clause 17, provides the reason for failure. 

12.14.2 Service Procedure 

If the requested definition is acceptable, the VMD shall create a Named Variable List Object and shall initialize its attributes 
as follows. 

The Variable List Name attribute shall be initialized to equal the Variable List Name Parameter. 

The MMS Deletable attribute shall be initialized to true. 

The List Of Variable attribute shall be initialized to contain a list of references and access descriptions to the specified 
variable access objects. The entries shall be placed in the List Of Variable attribute in the Order in which they occur in 
the List Of Variable Parameter. Esch entry shall correspond to an element of the List Uf Variable Parameter and shall 
have its attributes initialized as specified below. 

i) the Scattered Access Name attribute shall be initialized to equal UNDEFINED; 

ii) the MMS Deletable attribute shall be initialized to equal true; 

iii) the List Of Components attribute shall be initialized to contain the specified components, each having 
attributes initialized as follows: 

- Kind Of Reference and Reference shall be initialized as specified by step one (1) of this Service proce- 
dure, based on the value of the Variable Specification Parameter of this component of the Scattered Access 
Description; 

- Component Name shall be initialized to UNDEFINED if this component of the Scattered access Descrip- 
tion does not contain the Component Name Parameter. Otherwise, it shall be initialized to the value of the 
specified Component Name Parameter; 

- Access Description shall be initialized to UNDEFINED if this component of the Scattered Access Descrip- 
tion does not contain the Alternste Access Parameter. Otherwise, it shall be initialized to the value of the 
specified Alternste Access Parameter. 
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b) The Access Description attribute shalt be initialized to UNDEFINED if the Alternste Access Parameter is absent. 
Otherwise it shall be initialized to the value of the Altemate Access Parameter. 

Finally a response primitive specifying Result(+) shall be issued. 

12.15 GetNamedVariableListAttributes Service 

The GetNamedVariableListAttributes Service is provided in Order that a client Mususer may request that a VMC return 
the attributes of a Named Variable List Object defined at the VMD. 

12.15.1 Structure 

The structure of the component Service primitives is shown in Table 53. 

Table 53 - GetNamedVariableListAttrlbutes Service 

Parameter Name 

Argument 
Variable List Name 

Result(+) 
MMS Deletable 
List Of Variable 

Variable Specification 
Alternate Access 

Result(-) 
Error Type 

RW lnd 

M W=) 
M M(=) 

RsP Cnf 

.I 

CBB 

S St=) 
M W=) 
M M(=) 
M M(=j 
C C(=) 

S S(=) 
M W=) 

VALT 

12.151 .l Argument 

This Parameter shall convey the Service specific Parameters for the GetNamedVariableListAttributes Service request. 

12.15.1 .l .l Variable List Name 

The Variable List Name Parameter, of type Object Name, shall specify the Variable List Name attribute of the Named 
Variable List Object whose attributes are desired. 

12.15.1.2 Result(+) 

The Result(+) Parameter shall indicate that the requested Service has succeeded. When success is indicated the following 
additional Parameters shall also apply. 

12.15.1.2.1 MMS Deletable 

This Parameter shall indicate whether (true) or not ffalse) the Named Variable List Object is deletable using the Delete- 
NamedVariableList Service. It shall be the MMS Deletable attribute of the referenced Named Variable List Object. 
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12.15.1.2.2 Llst Of Variable 

The List Of Variable Parameter shall be the List Of Variable attribute of the referenced Named Variable List Object. It shall 
spe+ an ordered list of one or more access descriptions, each specifying the Variable Specification and (conditionally) 
Alternate Access Parameters which specify access to an MBIS variable or a Scattered Access Object. 

12.15.1.2.2.1 Variable Speclflcation 

The Variable Specification Parameter shall specify the variable (or Scattered Access Object) which is accessed by this 
element of the list. Variable Specification is described in 125.2. 

12.15.1.2.2.2 Alternate Access 

This Parameter shall be omitted if full access to the referenced variable 
of the Access Description attribute of this list element. Altemate Access 

is 
16 

provided. Otherwi 
described in 12.3. 

se, it shall specify the value 

12.15.1.3 Result(-) 

The Result(-) Parameter shall indicate that! the Service request failed. The Error Type parameter-, which is described in 
detail in clause 17, provides the reason for failure. 

12.15.2 Service Procedure 

The VMD shall locate the specified Named Variable List Object and shall return the value of its MMS Deletable attribute 
as the MMS Deletable Parameter and its List Of Variable attribute as the List Of Variable parameter, as specified below. 

Entries shall be placed in the List Of Variable Parameter in the Order specified in the List Of Variable attribute of the 
Named Variable List Object. Esch entry shall correspond to an element of the Named Variable List object’s List Of Variable 
attribute and shall have its Parameters specified as follows: 

a) The Parameters of the Variable Specification Parameter shall be determined by the values of the Kind Of Reference 
attribute and then by the values of the attributes of the Object referenced by the Reference attribute, as follows: 

1) 

2) 

3) 

4) 

5) 

If Kind Of Reference equals NAMED and the referenced Named Variable object’s Variable Name attribute does 
not have the value UNDEFINED, then Kind Of Variable shall be NAMED and Name shall contain the Variable 
Name attribute of the referenced Object. 

If the Kind Of Reference equals UNNAMED, then Kind Of Variable shall be UNNAMXD, and Address shall 
contain the Address attribute of the referenced Object. 

If Kind Of Reference equals SCATTERED and the referenced Scattered Access objed’s Scattered Access Name 
attribute does not have the value UNDEFINED, then Kind Of Variable shall be NAMED and Name shall contain 
the Scattered Access Name attribute of the referenced Object. 

If Kind Of Reference equals NAMED and the referenced Named Variable object’s Variable Name attribute is 
equal to UNDEFINED, then Kind Of Variable shall be SINGLE and Variable Description shall contain Address 
equal to the Address attribute of the referenced Named Variable Object and Type Specification equal to the 
referenced Named Variable object’s Type Description attribute. 

If Kind Of Reference equals SCATTERED and the referenced Scattered Access object’s Scattered Access Name 
attribute is equal to UNDEFINED, then Kind Of Variable shall be SCATTERED, and the Scattered Access 
Description Parameter shall be specified by recursively applying Steps one (1) and two (2) of this Service procedure 
for the referenced Scattered Access Object. 

b) The Alternah Access Parameter shall be omitted if the Access Description attribute is equal to UNDEFINED. Oth- 
erwise, it shall be the Access Description attribute. 

Finally a response primitive specifying Res&(+) shall be issued. 
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12.16 DeleteNamedVariabieList Service 

The DeleteNamedVariableList Service is provided in Order to allow a client MMS-user to request that a VMD delete one 
or more MMS-defined Named Variable List objects at the VMD having MMS Deletable attribute equal to true. 

12.16.1 Structure 

The structure of the component Service primitives is shown in Table 54. 

lable 54 - DeleteNamedVariableList Service 

Parameter Name Req Ind Rsp Cnf CBB 

Argument 
Scope of Delete 
List Of Variable List Name 
Domain Name 

Result(+) 
Number Matched 
Number Deleted 

Result(-) 
Error Type 
Number Deieted 

M MC=) 
M W=) 
C C(=) 
C C(=) 

S S(=) 
M M(=) 
M W=) 

S S(=) 
M W=) 
M M(=) 1 

12.16.1.1 Argument 

This Parameter shall convey the Service specific Parameters for the DeleteNamedVariableList Service request. 

42.16.1.1.1 Scope of Delete 

The Scope of Delete Parameter shall specie the extent of delete to be attempted. Possible values for this Parameter, and 
their meaning, are as follows: 

SPECIFIC - Specifies that the specific MMS-defined Named Variable List objects having Variable List Name attributes 
equal to the Variable List name Parameters of the List Of Variable List Name Parameter are to be deleted. 

AA-SPECIFIC - Specifies that all MMS-defined Named Variable List objects within the scope of the current appiication 
association are to be deleted. 

DOMAIN - Specifies that all MMS-defined Named Variable List objeds within the scope of the specified domain are to be 
deleted. 

VMD - Specifies that all MMS-defined Named Variable List objects having VMD scope are to be deleted. 

12.16.1 .1.2 List Of Variable List Name 

This Parameter shall be specified if Scope of Delete is SPECIFIC. Otherwise, it shall be omitted. If included, it shall contain 
a list of one or more Variable List Name Parameters, of type Object Name, each specifying the value of the Variable List 
Name attribute of a specific Named Variable List Object which to be deleted. 
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12.16.1.1.3 Domain Name 

This Parameter, of type Identifier, shall be specified if Scope of Delete is equal to DOMAIN. Otherwise, it shall be omitted. 
It gives the name of the domain for which all MMS-defined Named Variable List objects are to be deleted. 

12.16.1.2 Result(+) 

The Result(+) Parameter shall indicate 
additional Parameters shall also apply. 

12.16.1.2.1 Number Matched 

that the Service request succeeded. When success is indicated the following 

This Parameter, of type i 
the name specification in 

the number of Named .nteger, shall indicate 
the Service request. 

12.16.1.2.2 Number Deleted 

Variable or Scattered Access objects that matched 

This Parameter, of type integer, shall indicate the number 
as a result of executing the Service procedure. 

12.16.1.3 Result(-) 

The Res&(-) Parameter shall indicate that the servi 
detail in clause 17, provides the reason for failure. 

of Named Variable or Scattered Access objects that were deleted 

.ce request failed, The Error TYP e Parameter, which is defined in 

12.16.1.3.1 Number Deleted 

This Parameter, of type integer, shall indicate the number of Named Variable or Scattered Access objects that were deleted 
as a result of executing the Service procedure. 

12.16.2 Service Procedure 

If the request is acceptable, for each Named Variable List Object having a Variable List Name attribute of the specified 
scope (or for the specified Named Variable List objects in the case of SPECIFIC) and MMS Deletable attribute equal 
to true, the VMD shall delete the Named Variable List Object and make its Variable List Name attribute available for 
immediate redefinition. 

If ti deleted Named Variable List Object references a Named Variable Object having Variable Name attribute equal to 
UNDEFINED, or a Scattered Access Object having a Scattered Access Name attribute equal to UNDEFINED, then the 
referenced Object shall also be deleted. Any such referenced objects deleted shall not be included in the count of the number 
matched or the number deleted. 

If a referenced Scattered Access Object is deleted, and it in turn references a Named Variable Object having Variable 
Name attribute equal to UNDEFINED or a Scattered Access Object having Scattered Access Name attribute equal to 
UNDEFINED, then that Object shall also be deleted. This procedure shall be repeated for each Scattered Access Object, 
having Scattered Access Name equal to UNDEFINED, which is deleted. Any such referenced objects deleted shall not be 
included in the count of the number matched or the number deleted. 

After all MMS-defined Named Variable List objects of the specified scope have been deleted, a positive response is issued 
with the values assigned to the Number Matched and Number Deleted Parameters. 

If an error occurs in the deletion of any of the specified objects, then a negative response shall be issued with the Number 
Deleted Parameter indicating the number of objects that were deleted. Failure to delete an Object with the MMS Deletable 
attz-ibute equal to false shall not be deemed an error. 
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12.17 DefineNamedType Service 

The DefineNamedType Service is provided so that a client MMS-user may request that a VMD store a named type speci- 
fication for use in subsequent definition of Named Variable or Named Type (or both) objects at the VMD. 

12.17.1 Structure 

The structure of the component Service primitives is shown in Table 55. 

Table 55 - Def ineNamedType Service 

Parameter Name 

Argument 
Type Name 
Type Specification 

Result(+) 

ResuIt(-) 
Error Type 

RT 

M 
M 
M 

I 
if 

12.17.1 .l Argument 

This Parameter shall convey the Service specific Parameters for the DefineNamedType Service request. 

12.17.1.1.1 Type Name 

The Type Name Parameter, of type Object Name, shall specify the name which shall uniquely identify the Named Type 
Object at the VMD. 

12.17.1 J-2 Type Specification 

This Parameter shall specify the value of the abstract type which shall be associated with the Type Name. A complete 
description of this Parameter tan be found in 12.2.1. 

12.17.1.2 Result(+) 

The Result(+) Parameter shall indicate that the Service request succeeded. A successful result does not supply Service 
specific Parameters. 

12.17.1.3 ResuIt(-) 

The Resulti-) Parameter shall indicate that the Service request failed. The Error Type Parameter, wh.ich is described in 
detail in clause 1'7, provides the reason for failure. 
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12.17.2 Service Procedure 

If the requested definition is acceptable to the VMD, the VMD shall create a Named Type Object and initialize its Type 
Name and Type Description attributes fiom the Type Name and Type Specification Parameters, respectively, and its MMS 
Deletable attribute to true- 

If the Type Specification Parameter contains a Type Name Parameter referencing a second, defined Named type Object, 
the type description for the type tree node represented by the Type Name Parameter shall be inherited from the Type 
Description attribute of the referenced Named Type Object. (A Type Description attribute shall not contain a Type Name). 
The successful response for the DefineNamedType Service shall contain no service-specific information. 

12.18 GetNamedTypeAttributes Service 

The CktNamedTypeAttributes Service is provided so that a client MMS-user may request that a VMD return the attributes 
of a Named Type Object. 

12.18.1 Structure 

The structure of the component Service primitives is shown in Table 56. 

Table 56 - GetNamedTypeAttributes Service 

Parameter Name Req Ind Ind RSP RSP Cnf Cnf 

Argument 
Type Name 

Res&(+) 
MMS Deletable 
Type Specification 

ResuIt(-) 
Error Type 

M 
M 

M(=) M(=) 
M(=) M(=) 

S S 
M M 
M M 

S S 
M M 

S(=) S(=) 
W=) W=) 
M(=) M(=) 

S(=) S(=) 
M(=) M(=) 

CB8 CB8 

12.18.1 .l Argument 

This Parameter shall convey the Service specific Parameters for the GetNamedTypeAttributes Service request. 

12.18.1 .l .l Type Name 

The Type Name Parameter, of type Object Name, shall specify the value of the Type Name attribute of the Named Type 
Object whose attributes are desired. 

12.18.1.2 Result(+) 

The Res&,(+) Parameter shall indicate that the requested Service has succeeded. When success is indicated the Type 
Specification Parameter shall also be included. 
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12.18.1.2.1 MMS Deletable 

This Parameter shall indicate whether (true) or not (false) the Named Type Object was created using the DefineNamedType 
Service. It shall be the MMS Deletable attribute of the referenced Named Type Object. 

12.18.1.2.2 Type Speclfication 

This Parameter shall contain the value of the Type Description attribute of the referenced Named Type Object. A complete 
definition of this Parameter may be found in 12.2.1. 

NOTE - Due to the rules for inheritance of type description for types defined in terms of a Named Type Object, the Type 
Specification Parameter of this Service will never contain a Type Name Parameter. 

12.18.1.3 Result(-) 

The Result(-) Parameter shall indicate that the Service request failed. The Error Type Parameter, which is described in 
detail in clause 17, provides the reason for failure. 

4 2.18.2 Service Procedure 

The VMD shall locate the Named Type Object having Type Name attribute equal to the specified Type Name and return 
the MMS Deletable and Type Description attributes from this Object. 

12.19 DeleteNamedType Service 

The DeleteNamedType Service is provided in Order to allow a client MMS-user to request that a VMD delete one or more 
MMS-defined Named Type objects. 

12.19.1 Structure 

The structure of the component Service primitives is shown in Table 57. 

Table 57 - DeleteNamedType Service 

Parameter Name 

Argument 
Scope of Delete 
List Of Type Name 
Domain Name 

Result(+) 
Number Matched 
Number Deleted 

Result(-) 
Error Type 
Number Deleted 

Req Ind 

M 
M 
C 
C 

W=) 
W=) 
C(=) 
C(=> 

Rsp Cnf 

S S(=) 
M M(=) 
M W=) 

S S(=) 
M Mt=) 
M M(=) 

CBB 
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12.19.1 .l Argument 

This Parameter shall convey the Service specific Parameters for the DeleteNamedType Service request. 

12.19.1 .l .l Scope of Delete 

The Scope of Delete Parameter shall specify the extent of delete to be attempted. Possible values for this Parameter, and 
their meaning, are as follows: 

SPECIFIC - Specifies that the specific MMS-defined Named Type objects having Type Name attributes equal to the Type 
Name Parameters of the List Of Type Name Parameter are to be deleted. 

AA-SPECIFIC - Specifies that all lKMS-defined Named Type objects within the scope of the current application association 
are to be deleted. 

DOMAIN - Specifies that all MMS-defined Named Type objects within the scope of the specified domain are to be deleted. 

VMD - Specifies that all MMS-defined Named Type objects having VMD scope are to be deleted. 

12.19.1.1.2 List Of Type Name 

This Parameter shall be specified if Scope of Delete is SPECIFIC. Otherwise, it shall be omitted. If included, it shall 
contain a list of one or more Type Name Parameters, of type Object Name, each specifying the value of the Type Name 
attribute of a specific Named Type Object which to be deleted. 

12.19.1.1.3 Domaln Name 

This Parameter, of type Identifier, shall be specified if Scope of Delete is equal to DOMAIN. Otherwise, it shall be omitted. 
It shall be the name of the Bonzain for which all MMS-defined Named Type objects are to be deleted. 

12.19.1.2 Result(+) 

The Result(+) Parameter shall indicate that the Service request succeeded. When success is indicated the following 
additional Parameters shall also apply. 

12.19.1.2.1 Number Matched 

This Parameter, of type 
the Service request. 

integer, shall indicate the number of Named Type objects that matched the name specification in 

12.19.1.2,2 Number Deleted 

This Parameter, of type integer, shall indicate the number of Named Type objects that were deleted as a result of executing 
the Service procedure. 

12.19.1.3 Result(-) 

The Result(-) Parameter shall indicate that the Service request failed. The Error Type Parameter, which is defined in 
detail in clause 17, provides the reason for failure. 

12.19.1.3.1 Number Deleted 

This Parameter, of type 
the Service procedure. 

integer, shall indicate the number of Named Type objects that were deleted as a result of executing 
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12.19.2 Service Procedure , 

If the request is acceptable, for each Named Type Object having a Type Name attribute of the specified scope (or for the 
specified Named Type objects in the case of SPECIFIC) and an MMS Deletable attribute equal to true, the VMD shall 
delete the Named Type Object and make its Type Name attribute available for immediate redefinition. 

After all MMS-defined Named Type objects of the specified scope have been deleted, a positive response is issued with the 
values assigned to the Number Matched and Number Deleted Parameters. 

If an error occurs in the deletion of any of the specified objects, then a negative response shall be issued with the Number 
Deleted Parameter indicating the number of objects that were deleted. Failure to delete an Object with the MMS Deletable 
attribute equal to false shall not be deemed an error. 

12.20 Conformance 

The Variable Access Services define Parameter conformance requirements for the VMD. These requirements are described 
below. 

12.2O.l Parameter Conformance Bullding Blocks 

Parameter conformance to the MMS Variable Access Services is specified in terms of the requirements placed upon both 
the VMD and the client MMS-User. These requirements are defined as follows. 

STR1 

The STR1 Parameter conformance building block shall establish the validity of the ARRAY value for the Kind Of Type 
Parameter of the Type Specification Parameter, the INDEX and INDEX-RANGE value for the Access Selection Parameters 
of the Alternate Access Parameter (if VALT is supported) and the ARRAY value for the Kind Of Data Parameter of the 
Data Parameter. 

If STR1 is supported, then these values, and the Parameters which they select, are valid, and the NEST Parameter 
conformance building block must specify a value which is greater than Zero. 

Otherwise, these values, and the Parameters which they select, are invalid. A request specifying these values shall 
constitute a protocol error. A valid request which, if honoured, would require a response specifying these values shall result 
in a Service error specifying Error Class equal to ACCESS and Error Code equal to OBJECT-ACCESS-UNSUPPORTED. 

STR2 

The STR2 Parameter conformance building block shall establish the validity of the STRUCTURE value for the Kind Of 
Type Parameter of the Type Specification Parameter, the COMPONENT value for the Access Selection Parameters of the 
Alternate Access Parameter (if VALT Es supported) and the STRUCTURE value for the Kind Of Data Parameter of the 
Data Parameter. 

If STR2 is supported, then these values, and the Parameters which they select, are valid, and the NEST Parameter 
conformance building block must specify a value which is greater than Zero. 

Otherwise, these values, and the Parameters which they select, are invalid. A request specifying these values shall 
constitute a protocol error. A valid request which, if honoured, would require a response specifying these values shall result 
in a Service error specifying Error Class equal to ACCESS and Error Code equal to OBJECT-ACCESS-UNSUPPORTED. 

NEST 

The NEST Parameter conformance building block shall specie the maximum number of non-leaf nodes of a type tree 
between the root node and the most deeply nested leaf node. This value shall be zero if neither STR1 nor STR2 arc 
supported. Otherwise it shall be greater than zero and shall apply equally to STR1 and STR2, as applicable. 

VNAM 
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The VNAM Parameter conformance building block shall establish the validity of the NAMED value for the Kind Of 
Variable Parameter of the Variable Specification Parameter and the NAMED value for the Kind Of Variable Parameter of 
the GetVariableAccessAttributes setice’s Argument Parameter. 

If VNAM is supported, then these values, and the Parameters which they select, are valid. 

Otherwise, these values, and the Parameters which they select, are invalid. A request specifying these values shall 
constitute a protocol error. A valid request, which, if honoured, would require a response specifying these values shall result 
in a Service error specifying Error Class equal to ACCESS and Error Code equal to OBJECT-ACCESS-UNSUPPORTED. 

VADR 

The VADR Parameter conformance building block shall establish the validity of the Address Parameter, wherever it occurs 
in a Service table, and the validity of the UNNAMED and SINGLE values for the Kind Of Variable Parameter of the Variable 
Specification Parameter, the UNNAMED value for the Kind Of Variable Parameter of the GetVariableAccessAttributes 
service’s Argument Parameter, and of the value TRUE for the Packed Parameter of the Array and Structure Parameters 
of the Type Specification Parameter. 

If VADR 
valid. 

is supported, then the Address Parameter and the specified values, and the Parameters which they select, are 

Otherwise, the Address Parameter and the specified values, and the Parameters which they select, are invalid. A request 
specifying these Parameters, values, or both, shall constitute a protocol error. A valid request which, if honoured, would 
require a response specifying these Parameters or values, or both, shall result in a Service error specifying Error Class 
equal to ACCESS and Error Code equal to OBJECT-ACCESS-UNSUPPORTED. 

VALT 

The VALT Parameter conformance building block shall establish the validity of the Alternate Access and Component Name 
Parameters, wherever they occur in a Service table. 

If VALT is supported, then these Parameters are valid. 

Otherwise, these Parameters are invalid. A request specifying these Parameters shall constitute a protocol error. A valid 
request which, if honoured, would require a response specifying these Parameters shall result in a Service error specifying 
Error Class equal to ACCESS and Error Code equal to OBJECT-ACCESS-UNSUPPORTED. 

VSCA 

The VSCA Parameter conformance building block shall establish the validity of the Scattered Access Description Parameter, 
wherever it occurs in a Service table. 

If VSCA is supported, then this Parameter is valid. 

Otherwise, this Parameter is invalid. A request specifying this Parameter shall constitute a protocol error. A valid request 
which, if honoured, would require a response specifying this Parameter shall result in a Service error specifying Error 
Class equal to ACCESS and Error Code equal to OBJECTACCESS-UNSUPPORTED. 

VLIS 

The VLXS Parameter conformance building block shall establish the validity of the Variable List Name value for the Kind 
Of Access Parameter of the Variable Access Specification Parameter. 

If VLIS is supported, then this value, and the Parameters which it selects, are valid. 

Otherwise, this value, and Parameters which it selects? are invalid. A request specifying this value shall constitute a 
protocol error. A valid request which, if honoured, would require a response specifying this value shall result in a Service 
error specifying Error Class equal to ACCESS and Error Code equal to OBJECT-ACCESS-UNSUPPORTED. 

REAL 
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The REAL parameter- conformance building block shall establish the validity of the use of the representation for real 
values defined in ISO 8824. 

If REAL is supported, then variables and types may be defined with a Type Specification which includes the real data 
type, and the productions defined in ISO/IEC 9586-2 involving this type shall be supported. 

Otherwise, this choice of the Type Specification and of the Data production are invalid. A valid request which, if honoured, 
would result in a response specifying this choice shall result in a Service error specifying Error Class equal to ACCESS 
and Error Code equal to OBJECTACCESS-UNSUPPORTED. A definition request specifying this choice shall res& in a 
Service error specifying Error Class equal to DEFINITION and Error Code equal to TYPE-UNSUPPORTED. 

1220.2 Stak Conformance 

The static conformance Statement for an implementation shall state the level of support which it provides, if any, for 
uninterruptibility of access to variables described by Named Variable, Unnamed Variable and Scattered Access objects. 
Uninterruptibility of access is defined to mean that: 

a) 

b) 

read access is performed with the guarantee that the variable is not changing while being read; 

w-rite access iE performed with the guarantee that all potential con 
remote, for read or for write) is inhibited during the write. 

.current access to the variable (whether local or 

If an implementation supports unintenuptibility of access for a subset of its variables, then the static conformance state- 
ment shall specify the requirements associated with this subset, and shall specify whether or not variables failing to meet 
these requirements are accessible using MMS Services. 

In addition to the required Statement concerning uninterruptibility of access? an implementation supporting VADR must 
specify its address format or formats, and must specify the relationship between an address and an inherent type associated 
with that address, 

12.21 Guidance To Impfementors 

Subclause 12.21 and its subclauses are informative. 

The MMS Variable Access Services are intended to serve the needs of a wide range of Systems, from the most simple to the 
highlv complex. These Services are also intended to serve the needs of devices designed with this part of ISO/IEC 9506 in 
mind: as weil as the needs of devices which, due to age or simplicity, were not designed with this part of ISO/IEC 9506 in 
mind. 

Due to this wide range of requirements, not all of the Variable Access Services are appropriate for every VMD. It is 
expected that there will be three primary environments for implementation of MMS Variable access Services. They have 
been classified as follows: 

1) VNAM-only - serving the needs of Systems designed with MMS in mind; 

2) VADR-only - serving the needs of simple Systems and of Systems which, due to age or other consideration, do not 
justify VNAM support; 

3) VNAM-with-VADR - serving the needs of Systems which were not designed with MMS in mind, and for which it is 
justified. for whatever reason, to bring as much as possible of the VNAM-ody functionality to the device. , 

NOTE - Other environments are possible and are not prohibited. 

The conformance issues associated with these three environments are described below. 
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12.21.1 VNAM-only 

A VNAM-only System is one which has been designed with MMS in mind. It directly supports the Variable Access model 
through the local deflnition of MMS Named Variable objects by the serving application process in which the VMD exists. 
These objects have Access Method attribute not equal to PUBLIC. Unnamed Variable and Scattered Access objects are 
not supported, though the access method associated with a Named Variable Object may, in fact, make use of address 
information or scattered access information, or both. 

F’rom a Parameter conformance stand-point, this System will support VNAM. It is likely to support both STR1 and STR2 
(and thus NEST greater than Zero) and it may also support VALT. 

12.21.2 VADR-only 

The VADR-only System is one which is either quite simple, thus not justifying VNAM-only, or it has not been designed with 
MMS in mind and does notjust@ the complexity of the VNAM-with-V.ADR environment. This System supports Unnamed 
Variable objects only. 

From a Parameter conformance stand-point, this System will support VADR. It is unlikely to support either STR1 or STR2 
(and thus NEST will be equal to zero and VALT will not be supported). Neither VNAM nor VSCA are supported. 

NOTE - Note that while no 
invocation, may still be supported. 

variable names arc supported in this system, names for other objects, such as domains and 

12.21.3 VNAM-with-VADR 

This environment encompasses all MMS-capable Systems which implement the Variable Access Services and which are 
not included in the previous environments. The goal of this environment should be to present a VNAM-only view to most 
clients. 

13 Semaphore Management Services 

The Semaphore Management clause contains Services which allow synchronization, control and Coordination of shared 
resources between MMS users. The mechanism provided by the VMD is to control and relinquish a Semaphore Object. 

A Semaphore is referenced by a VMD-specific or Domain-specific name. 
of a domain, or by the DefineSemaphore Service. 

It may be predefined, or defined due to the creation 

A Semaphore may be used by MMS users to control the access to a specific subset of the VMD, or to synchronize remote 
applications. However, the VMD does not enforce the protection of a specific subset by a Semaphore and the rules of 
utilization of a Semaphore in a given application have to be agreed between the User applications. 

MMS provides the capability of managing two types of semaphores: Token Semaphores, allowing Single or multiple owners, 
and Pool Semaphores allowing a dynamic or explicit allocation of Named Tokens. A Named Token is an entity referenced 
by a name, whose semantic is locally defined and cannot be explicitly managed by MMS Services. 

The application may prevent deadlock by using time outs, either in the responding MMS-user by providing a Parameter in 
the Service primitive used for obtaining the control of a Semaphore, or in the requesting MMS-user by canceling pending 
requests. 

Services supporting management of semaphores are: 

a) TakeControl; 

W RelinquishControl; 

C) DefineSemaphore; 

d) DeleteSemaphore; 
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e) ReportSemaphoreStatus; 

fl ReportPoolSemaphoreStatus; 

9) ReportSemaphoreEntryStatus. 

The AttachToSemaphore Modifier may also be used by an MMS-user to request that a responding MMS-user executes the 
Service procedure associated with a specific confirmed MMS-request under the control of a Semaphore. 

13.1 The Semaphore Management Model 

The Semaphore Management Services apply to Semaphore objects managed by the VMD. MMS is able to manage two 
classes of Semaphore obj ects: 

4 Token Semaphores; 

W Pool Semaphores. 

Esch class of Semaphore is defined by a state machine and specific attributes. 

A semaphore is defined as a specific instantiation of the attributes of a generic Semaphore class, and is referenced by 
a VMD-specific or Domain-specific name. This name follows the same rules as every Object name in the VMD. The 
instantiation of a Semaphore may be predefined in the VMD, or result of a domain creation or a DefineSemaphore Service. 

NOTE - MMS only provides a Service for the defkition of Token Semaphores. A Pool Semaphore requires a linking between some 
physical or logical local entities in the real device and the Named Token handled by the Pool Semaphore in the VMD. Typically, a Pool 
Semaphore is the representation in the VMD of a real po01 Semaphore controlling real resources either from 104 or remote access; MMS 
cannot create objects in the real devices (only in the VMD), and cannot create an explicit mapping between real and virtual resources. For 
this reason, Pool Semaphores tan only be predefined. The creation of a Token Semaphore is provided by MMS with the intent that this 
Semaphore will be used to synchronize applications between MMS-users, but not to ensure an exclusive access to virtual representations 
of real resources, since a virtual Object cannot control the local application. The local environment of the VMD may or may not be aware 
of the existente of an MMS-defined Semaphore. 

A Semaphore is modelled as a queue processor, a list of owners and a queue of requesters. Esch element of the queue is an 
Object called a Semaphore Entry: it is created by a TakeControl request, or any request modified by the AttachToSemaphore 
Modifier, or by local means, and records the Parameters provided by the request. As soon as an element of the queue is 
served, it is moved into the list of the owners. The two classes of semaphores follow this general model, but each class 
defines a specific state machine and a specific queue-serving algorithm. 

The owner of a Semaphore is an Application Process in the OSI environment, including the Application Process local to 
the VMD. It is identified by an Application Reference. Unless the owner is the local Application Process, it shall maintain 
the Application Association with the server used for requesting the Semaphore until it relinquishes its control. If the 
Application Association disappears while a Semaphore is still under control, the control is either relinquished or enters 
the HUNG state, depending upon the Parameters specified by the requesting MMS-User. 

An Application Process may issue multiple control requests on the same Semaphore under the same or multiple Associ- 
ations and gain multiple ownership of a Token or Pool Semaphore. The server is able to differentiate these ownerships 
as long as they are not under the same association; however, a third Party MMS-user using the MMS Services cannot 
differentiate them since the Application Association is known only by the peer entities. 

NOTE - 
ownerships of 

Multiple ownerships of a Pool Semaphore under the same association 
Token Semaphore under the same association are not Uerentiable. 

are differentiable by the Named Token; multiple 
a 
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13.1.1 The Semaphore Object 

Object: Semaphore 

Key attribute: Semaphore Name 
Attribute: MMS Deletable (TRUE, FALSE) 
Attribute: Class (TOKEN, POOL) 
Constraint: Class = TOKEN 

Attribute: Number Of Tokens 
Attribute: Number Of Owned Tokens 

Constraint: Class = POOL 
Attribute: List Of Named Tokens 
Attribute: List Of Named Token States 

Attribute: List Of Owners 
Attribute: List Of Requesters 
Attribute: Event Condition Reference 

Semaphore Name 

The Semaphore Name attribute identifies the Semaphore. It shall be either a VMD-specific, or a Domain-specific Object 
Name. 

MMS Deletable 

The MIMS Deletable attribute is a boolean value that indicates whether or not this Semaphore Object may be deleted using 
the DeleteSemaphore Service. 

Class 

The Class attribute may have the value TOKEN or POOL and specifies the class of the Semaphore. 

Number Of Tokens 

The Nuxnber Of Tokens attribute defines the maximum number of owners allowed by a Token Semaphore. 

Number Of Owned Tokens 

The Number Of Owned Tokens attribute contains the number of tokens currentiy owned for a Token Semaphore. 

List Of Named Tokens 

The List Of Named Tokens attribute defines the names of the tokens controlied by a Pool Semaphore. 

List Of Named Token States 

The List Of Named Token States attribute contains the state FREE or OWNED for each Named Token controlled by a 
Pool Semaphore. 

List Of Owner 

The List Of Owners attribute contains a list of references to the Semaphore Entry objects owning the Semaphore. 

List Of Requester 

The List Of Requesters attribute contains a list of references to the Semaphore Entry objects waiting to obtain the control 
of the Semaphore. 

Event Condition Reference 

The Event Condition Reference attribute is a reference to an Event Condition Object (See 15.1.1) whose Event Condition 
Name attibute value is equal to the Semaphore object’s Semaphore Name attribute value, whose MMS Deletable attribute 
value is false, whose Event Condition attribute value is equal to NETWORK-TRIGGERED, whose State attribute is 
DISABLED, whose Priority attribute value is normalPriority, and whose Severity attribute value is normalSeverity, 
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13.1.2 The Semaphore Entry Object 

Object: Semaphore Entry 

Key attribute: Entry ID 
Attribute: Entry Class (SIMPLE, MODIFIER) 
Attribute: Semaphore Reference ' 
Attribute: Requester Application Reference 
Attribute: Application Association Local Tag 
Attribute: Invoke ID 
Attribute: Named Token 
Attribute: Priority 
Attribute: Kemaining Acyuisition Delay 
Attribute: Remaining Control Time Out 
Attribute: Abort On Time Out (TRUE, FALSE) 
Attribute: Relinquish If Connection Lost (TRUE, FALSE) 
Attribute: Entry State (QUEUED, OWNER, HUNG) 

Entry ID 

The Entry ID attribute identifies locally a Semaphore Entrv Object and aha11 be unique for all the Semaphore Entry objects 
related to a Semaphore. This attribute provides a tag to be used in t-he segmented ReportSemaphoreEntryStatus Service. 

Entry Class 

The Entry Class attribute contains the value MODIFIER if the Semaphore Entry has been created by a Service modified 
by the AttachToSemaphore Modifier, otherwise it contains the value SIMPLE. 

Semaphore Reference 

The Semaphore Reference attribute identifies by reference the Semaphore requested or owned by the Semaphore Entrv. e 

Requester Application Reference 

The Requester Application Reference attribute identifies the Application Process whose request created the Semaphore 
Entry. 

Application Association Local Tag 

The Application Association Local Tag attribute identifies locally the Application Association under which the Semaphore 
Entry was created. This attribute cannot be reported through any of the MMS services. 

Invoke ID 

The Invoke ID attribute identifies a Transaction Object in the VMD (see 7.3). This Transaction Object etists at least as 
long as the Semaphore Entry is waiting for the control of the Semaphore if the Entry Class is SIMPLE, or as long as the 
Semaphore has not been relinquished if the Entry Class is MODIFIER. The possible nesting of modifier6 is managed by 
this Transaction obj ect. 

Named Token 

The Named Token attribute is used only if the requested Semaphore is a Pool Semaphore. It contains either a requested 
Named Token, a controlled Named Token, or the value UNDEFINED. 

Priority 

The Priority attribute specifies the priority that the Semaphore Entry should have compared to other Semaphore Entry 
objects while in the waiting list. The priority attribute aha11 be an integer with values ranging from 0 to 127 inclusive. 0 
aha11 represent the highest priority, 64 the normal priority and 127 the lowest priority. Treatment of priority by the WD 
is a local matter. 

Remaining Acquisition Delay 
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The Remaining Acquisition Delay attribute aha11 specify the duration of time that a Semaphore Entry tan remain in the 
Entry State QUEUED and only has meaning if the Entry State attribute has the value QUEUED. The value aha11 be 
either a positive number or the value FOREVER. 

When a Semaphore Entry Object is created and the initial value of the Remaining Acquisition Delay attribute is not 
FOREVER, then a Remaining Acquisition Delay Timer associated with this Object aha11 be initialized and activated. 
This timer, when activated, aha11 start decrementing from its initial value to Zero. The granularity of the decrementation 
supported by the VMD aha11 be specified in the static conformance Statement of the PICS. The granularity of one millisecond 
is not required. Upon reaching Zero, the acquisition delay aha11 have expired and the Semaphore Entry Object aha11 be 
deleted and its reference from the associated Semaphore% List Of Requesters aha11 be deleted. Upon transition from the 
Entry State QUEUED to the Entry State OWNER or deletion of the Semaphore Entry Object, the Remaining Acquistion 
Delay Timer aha11 be deactivated and the decrementation process aha11 cease. 

Remaining control Time Out 

The Remaining Control Time Out attribute aha11 specify the duration of time that a Semaphore Entry tan remain in the . 
Entry State OWNER or HUNG. The attribute aha11 only have meaning if the Entry State attribute has the value OWNER 
or HUNG. The value is either a positive number or the value FOREVER. 

When a Semaphore Entry Object transitions from the Entry State QUEUED to OWNER and the initial value of the 
Remaining Control Time Out attribute is not FOREVER, then a Remaining Control Time Out Timer associated with this 
Object aha11 be initialized and activated. The timer, when activated, aha11 start decrementing from its initial value to Zero. 
The granularity supported supported by the VMD aha11 be specified in the static conformance Statement of the PICS. 
A granularity of one millisecond is not required. Upon reaching Zero, a Control Time Out aha11 have occurred and the 
Semaphore Entry Object aha11 be deleted, its reference fkom the associated Semaphore% List Of Owners aha11 be deleted 
and the Event Condition which is referenced by the Event Condition Reference attribute of the associated Semaphore aha11 
be triggered. Upon deletion of the Semaphore Entry Object the Remaining Control Time Out Timer aha11 be deactivated 
and the decrementation process aha11 cease. 

The action of the Remaining Control Time Out Timer aha11 not be affected if the Semaphore Entry Object transitions into 
the Entry State HUNG. 

Abort On Time Out 

The Abort On Time Out attribute is a boolean which specifies whether (true) or not (false) the Application Association aha11 
be aborted if the Control Time Out occurs. The requesting MMS-user may make use of the Event Condition association 
with the Semaphore together with appropriate Event Actions and Event Enrollments (see clause 15) to define remedial 
procedures which should be performed following a Control Time Out. 

NOTE - There is only one Event Condition for any given Semaphore. !L’his Event Condition refiects the state of all the subordinate 
Semaphore Entry objects in that if a Control ‘IIme Out occurs for any Semaphore Entry Object, the Event Condition is triggered. An 
MMS-user may make use of the ReportSemaphoreEntryStatus service to determine which Semaphore Entry caused the transition; this 
Entrg will be in the HUNG stak 

Relinquish If Connection Lost 

The Relinquish If Connection Lost attribute specifies if true that the Semaphore Entry aha11 relinquish the Semaphore if 
the Application Association identified by the Application Association Local Tag attribute is lost. The value false means 
that, in such a Situation, the Semaphore Entry aha11 not relinquish the Semaphore, but rather aha11 place the value HUNG 
in the Entry State attribute. 

Entry State 

The Entry State attribute contains the value QUEUED while the Semaphore Entry is in the waiting list, OWNER while 
it is in the Owner list and the Application Association is still maintained, and HUNG while it is in the Owner list and the 
Application Association is lost. 
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13.1.3 Model of a Semaphore Entry 

The SemaDhore Entry model is provided in Figure 9. 

AttachToSemaphore Modifier 
or TakeControl request 
or local action 

t 
QUEUED 

c 

Time Out or Cancel request 
or Association Abort 
or local action 

Semaphore Available 

Preempt 

OWNER I 

RelinquishControl request 
or modified request processed 
or Control Time Out 

and Abort on Time Out 
and Relinquish if 

Connection Lost 
or Association Abort 

and Relinquish if 
Connection Lost 

or local action 

Association Abort 
and not Relinquish if Connection Lost 

or Control Time Out 
and not Abort on Time Out 

or local action 

Control Time Out 
or local action 

Figure 9 - Semaphore Entry model 

A Semaphore Entry aha11 be created either by a TakeControl request, or by any MMS request modified by an Attach- 
ToSemaphore Modifier, or by a 104 entity requesting control of the Semaphore. ARer creation, the Semaphore entry aha11 
be placed in a queue. 

The queue aha11 be ordered by an algorithm dependent on the class of Semaphore serving the queue. When the Entry is at 
the top of the queue and the Semaphore is able to serve it, the Entry aha11 be granted control of the Semaphore and aha11 
be removed from the queue. If the Entry has been created by a TakeControl request, a positive response aha11 be issued. 
If it has been created by a modified request, the modified request aha11 be released for further processing as specified in 
the Service procedure under control of the Transaction Object. 
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If the Remaining Acquisition Delay timer associated with 
shall be deleted and a negative response shall be issued. 

the request expires before control has been granted, the 

An Entry which is in control of the Semaphore shall release control of the Semaphore either following a RelinquishControl 
request issued on the same association, or when the modified request has been processed, or by local means, depending 
upon the way the control had been requested. If a Control Time Out occurs, depending upon the value of the Abort on 
Time Out attribute, either the association shall be aborted and the Entry processed as for an association abort, or the 
Entry shall be placed in the HUNG state. The related Event Condition shall be triggered. 

If the application association upon which the request was received is aborted while the Entry is in control of the Semaphore 
and the value of the Relinquish If Connection Lost attribute is true, the control of the Semaphore shall be released. If 
the application association upon which the request was received is aborted while the Entry is in control of the Semaphore 
and the value of the Relinquish If Connection Lost attribute is false, the Entry shall stay in the HUNG state until a 
preemptive TakeControl request is issued by any MMS-User. 

Multiple requests ,for control of. a Single Semaphore, issued by the same user to the same responding 
independ .ent. Therefore the second request shall remain queued whil e the first request is served. 

MMS-user are 

13.1.4 Model of the Token Semaphore 

The Token Semaphore is described by the model in Figure 10 

* J Take Control Token - 
FREE * OWNED 

TOKENS - TOKENS 
c . Relinquish Token 6 1 

Figure 10 - Token Semaphore model 

A Token Semaphore is modeled by a collection of identical tokens? each token evolving between the states FREE and 
OWNED. FREE TOKENS is the collection of tokens in the state FREE, and OWNED TOKENS the collection of tokens 
in the state OWNED. The total number of tokens represents the maximum number of owners of the Semaphore (a Token 
Semaphore with only one token is a mutually exclusive Semaphore). The state of the Semaphore is defined by the number 
of FREE tokens and the number of OWNED Tokens. The Take Control Token transition moves one token from the state 
FREE to the state OWNED, while the Relinquish Token transition moves one token Biom the state OWNED to the state 
FREE. 

Esch OWNED token is associated with a Semaphore Entry in the state OWNER or HUNG. The Take Control Token 
transition models the association of a Token with a Semaphore Entry and the transition of a Semaphore Entry from the 
state QUEUED to OWNER. The Relinquish Control transition models the deletion of a Semaphore Entry in the state 
OWNER. 

At the creation of the Semaphore, all the tokens shall be FREE. As soon as a Semaphore Entry is created, one token shall 
evolve into the state OWNED. A toben shall evolve from FREE to OWNED each time there is a FREE token and there is 
a Semaphore Entry in the state QUEUED, either following the release of a toben or the creation of a Semaphore Entry. A 
token shall evolve &om OWNFD to FREE when the associated Semaphore Entry is deleted, following a RelinquishControl 
request or the end of processing of a AttachToSemaphore modified request, or through a local action. A preempt request 
shall maintain the token in the state OWNED while changing the associated Semaphore Entry. 

The queue of waiting Semaphore Entry shall be served on a first-in-first-out basis for the entries of same priority. The 
algorithm used for handling prioritized queues is a local issue, and shall be specified in the static conformance Statement 
of the PICS. 
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13.1.5 Model of the Pool Semaphore 

A Pool Semaphore may be described by the following model. 

FREE 
NAMED 
TOKENS 1 

Take Control of a 

:;jpz 

Named Token 

Figure 11 - Pool Semaphore model 

A Pool Semaphore is modeled by a collection of Named Tokens, each Named Token evolving between the states FREI? and 
OWNED. The differente between a Token Semaphore and a Pool Semaphore from a modelling Point of view is that the 
tokens handled by a Pool Semaphore are identifiable by a name, which may be specified when requesting the Semaphore. 
With that differente, the description of the Token Semaphore applies to the Pool Semaphore. 

A Named Token is the representation in the VMD of some physical or logical entitv in the local application. The semantic 
associated with this entity is known only by the user application and is irrelevant to the VMD; as a consequence, a Named 
Token cannot identify any Object of the VMD, such as a Named Variable or a Domain, and the VMD cannot enforce any 
Semaphore controlled access to an Object of the VMD. 

NOTE - It is still possible that a Named Token identi-fies a physical variable in the local device, and that this physical variable 
may be mapped to an MMS variable. In such an example, the MMS Pool Semaphore may provide a controlled access to the physical 
variable (assumirr the local device will enforce this control), but does not interact with the MMS V ariable Access Service: The access 
control will be enforced by the local device (by the V-Get and V-Put functions described in clause 12) , and is not described in the VMD 
model. 

The queue of waiting Semaphore Entries shall be served on a &-st-in-first-out basis for the entries of same priority. If the 
entry at the top of the list requests a non-available Named Token, this entry shall remain at the top of the list and the 
next entry is processed. The algorithm used for handling prioritized queues is a 104 issue, and shall be specified in the 
static conformance Statement of the PICS. 

13.1.6 Operations 

The operations on these objects are the following: 

TakeControl creates a Sem .aphore Entry Object, adds it 
Semaphore Entry becomes an owner of the Semaphore. 

to the List Of Requesters of the Semaphore and waits until the 

TakeControl with preemption replaces the attributes of a specific HUNG Semaphore Entry in the List Of Owners of the 
Semaphore by the value of the Parameters provided in the request, and sets its state to OWNER. 

RelinquishControl deletes a specified Semaphore Entry in the List Of Owner of a Semaphore and modifies the state of the 
Semaphore. 

DefineSemaphore creates a Semaphore Object. 

DeleteSemaphore deletes a Semaphore obj ect. 

ReportSemaphoreStatus reports to the requesting MMS-user the attributes of a Semaphore. 

ReportPoolSemaphoreStatus reports to the requesting MMS-user the attributes of the List Of Named Tokens of a Pool 
Semaphore. This is a segmented Service. 
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ReportSemaphoreEntryStatus reports to the requesting MMS-user the attributes of the list of Semaphore Entry related 
to a Semaphore, sorted by their state, QUEUED, OWNER or HUNG. This is a segmented Service. 

AttachToSemaphore Modifier creates a Semaphore Entry Object referencing the modified request, and adds it to the List 
Of Requesters of the specified Semaphore. When the Semaphore Entry becomes an owner of the Semaphore, it processes 
the modified request, then deletes the Semaphore Entry. The modified request may include other modifiers, including the 
AttachToSemaphore Modifier. 

13.2 TakeControl Service 

The TakeControl Service may be used by an MMS-user in Order to obtain control of a Semaphore. 

13.2.1 §tructure 

The structure of the component Service primitives is shown in Table 58. 

Table 58 - TakeControl Service 

’ Argument 
Semaphore Name 
Named Token 
Priority 
Acceptable Delay 
Controi Time Out 
Abort On Time Out 
Reiinquish If Connection Lost 
Application To Preempt 

Result(+) 
Named Token 

~ Res&(-) 
I Error Type 

Req 

M 
M 
U 
M 
U 
U 
C 
M 
U 

Ind 

MC=) 
M(=j 
U(=) 
MC=) 
U(=) 
U(=) 
C(=) 
MC=) 
U(=) 

RsP 

S 
C 

S 
M 

Cnf 

Sk) 
C(=) 

S(=) 
W=) 

CBB 

13.2.1.1 Argument 

This Parameter shall convey the Parameters of the TakeControl Service request. 

13.2.1 .l .l Semaphore Name 

This Parameter, of type Object Name, shall specify the name of the Semaphore to be controlled. 

13.2.1.1.2 Named Token 

Chis optional Parameter, of type Identifier, shall be provided only if the Semaphore is a Pool Semaphore, and shall not 
be provided otherwise. If provided, it shall specify the Named Token controlled by the Pool Semaphore over which the 
MMS-user wishes to be granted control. If this Parameter is not provided and if the Semaphore is a Pool Semaphore, the 
choice of the allocated Named Token shall be made by the respondhg MMS-User. 

158 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 95
06

-1:
19

90

https://iecnorm.com/api/?name=cca883d3816e5cff2b8e9dd531877f46


fSO/IEC 95064: 4990(E) 

13.2.1 .1.3 Briority 

This Parameter, of type integer, shall identify the priority that this TakeControl Service request should have as compared 
to (possible) other TakeControl requests, as well as to Services using the AttachToSemaphore Modifier, that are awaiting 
the Semaphore identified in the TakeControl request. 

13.2.1 .1.4 Acceptable Delay 

This optional Parameter, of type integer, shall indicate the duration of time in milliseconds for which the requesting User 
is willing to wait for control to be allocated. If a Zero value is specified for acceptable delay, this means that no delay is 
acceptable. (That is, if the Semaphore or Named Token is not immediately available, the Service shall fail.) If no value 
is specified for acceptable delay, this shall be interpreted as meaning that any delay is acceptable (i.e. “wait forever”). 
The granularity of one millisecond is not required. The granularity supported by the VMD shall be specified in the static 
conformance Statement of the PICS. 

13.2.1.1.5 Control Time Out 

This optional Parameter, of type integer, shall specify the duration of time in milliseconds for which control of the Semaphore 
may be held (after it is obtained). If this time limit is exceeded, and the value of the Abort On Time Out Parameter is 
true, the Application Association shall be aborted with a provider abort and the Semaphore Entry shall be relinquished 
or changed to the HUNG state according tc the Relinquish If Connection Lost Parameter. If this time limit is exceeded 
and the value of the Abort On ‘Firne Out Parameter is false, the Semaphore Entry shall be changed to the HUNG state. 
In either case, the related Event Condition shall be triggered. If no value is provided, no Control Time Out applies, and 
the Semaphore may be held indefinitely. The granularity of one millisecond is not required. The granularity supported by 
the VMD shall be specified in the static conformance Statement of the PICS. 

13.2.1.1.6 Abort On Time Out 

This Parameter, of type boolean, shall be provided if the Control Time Out Parameter is provided. The value true shall 
specify that the Association shall be aborted in case the Control Time Out expires. The value false shall specify that the 
related Event Condition shall be signalled. 

13.2.1 .1.7 Relinquish If Connectlon Lost 

This Parameter, of tvpe boolean, shall specify if true that the responding MMS-user shall relinquish the Semaphore if the 
owner of the Semaphore loses the ability to control it, either due tto the abort of the association used for acquiring the 
Semaphore, or to a local failure. The value false shall mean that in the same Situation the responding MMS-user shall 
maintain the Semaphore in the OWNED state, with the associated Semaphore Entry in the HUNG state. 

13.2.1 .1.8 Application To Preempt 

This optional Parameter, of type Application Reference, shall specify the owner of a Semaphore Entry which is in the 
HUNG state. The presence of this Parameter shall indicate that the requester of the Service wants to take control of a 
Semaphore by preempting control of a Semaphore Entry having state HUNG whose owner matches the Application To 
Preempt Parameter. 

13.2.1.2 Result(+) 

The Result(+) Parameter shall indicate that the requested Service has succeeded. A successful result shall return a Named 
Token Parameter if the specified Semaphore is a Pool Semaphore, and no parameter- if the Semaphore is a Token Semaphore. 
The Named Token is either the optional Parameter specified in the request, or a Named Token allocated from the po01 of 
Named Tokens if the Parameter was not provided in the request. 
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13.2.1.3 Result(-) 

The Result(-) Parameter shall indicate that the Service request failed. The Error Type Parameter, which is defined in 
detail in clause 17, shall provide the reason for failure. 

13.2.2 Service Procedure 

If the Application To Preempt Parameter is not provided in the indication primitive, the responding MMS-user shall create 
a Semaphore Entry Object and add it to the queue of the Semaphore. The attributes of the created Semaphore Entry shall 
be initialized as follows: 

a) 

W 

Cl 

d) 

4 

f > 

9) 

hl 

0 

. 
J) 

k) 
1) 

m) 

The Entry ID attribute shall contain a locally defined value, which shall be unique for the Semaphore. 

The Entry Class attribute shall be initialized to SIMPLE. 

The Semaphore Name attribute shall be initialized to the value of the Semaphore Name Parameter. 

The Requester Application Reference shall be initialized to the value identifying the Application Process from which 
the request was issued. 

The Application Association Local Tag attribute shall be initialized to a value identifving the application association . 
over which the request has been received. 

The Invoke ID attribute shall be initialized to the value of the Invoke ID Parameter of the indication. 

The Named Token attribute shall be initialized to the value of the Named Token Parameter of the indication if 
provided, otherwise to the value UNDEFINED. 

The Priority attribute shall be initialized to the value of the Priority Parameter. 

If no value of the Acceptable Delay Parameter is provided, then the value of the Remaining Acquisition Delay attribute 
shall be set to the value FOREVER. If a value of the Parameter is provided, then the Acquisition Delay attribute shall 
be initialized to the value of the Acceptable Delay Parameter, and the associated Acquisition Delay Timer activated. 

If no Control Time Out Parameter is provided, then the value of the Remaining Control Time Out attribute shall be 
set to the value FOREWR. If a value of this Parameter is provided, then the Control Time Out attribute shall be 
initialized to the value of the Control Time Out Parameter and the associated Control Timer activated. 

The Abort On Time Out attribute shall be initialized to the value of the Abort On Time Out Parameter. 

The Relinquish If Connection Lost attribute shall be initialized to the value of the Relinquish If Connection Lost 
Parameter. 

The Entry Sta& shall be initialized to the value QUEUED. 

When the Semaphore becomes available, the responding MMS-user shall place the Semaphore in a controlled state and 
return the response Service primitive. If the Service request is made to a Pool Semaphore, a member of the Named Token 
pool shall be placed in a controlled state and its name returned in the response. The detailed description of the operations 
on each class of Semaphore may be found in 13.1. 

If the Application To Preempt Parameter is present in the indication primitive, the responding MMS-user shall check 
that there is at least one Semaphore Entry matthing the Application To Preempt and Named Token Parameters in the 
HUNG state. If there is more than one matthing Semaphore Entry, the responding MMS-user shall choose one of them 
to preempt. If there is no such matthing Semaphore Entry, the Service fails and an error shall be returned. 

If there is one or more Semaphore Entries to preempt, the responding MMS-user shall Perform the following: 

4 Replace the current values of the Requester Application Reference, Application Association Local Tag, and Relinquish 
If Connection Lost attributes by the values provided in the Parameters of the indication. 

b) If the Remaining Control Time Out Parameter is not present in the indication, then set the value of the Remaining 
Control Time Out attribute to the value of FOREVER and deactivate any associated Remaining Control Time Out 
Timer. 
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4 If a Remaining Control Time Out Parameter is present in the indication, then intialize the Remaining Control Time 
Out timer to the value in the indication and activate the associated timer. 

4 Initialize the Entrv State attribute to the value OWNER and the Entry Class attribute to SIMPLE. + 

e) Return the positive response Service primitive. 

The Service shall fail and return an error for any of the following conditions: 

a) the Semaphore Name or the Named Token specified in the Service request is unknown or cannot be accessed; 

4 the acquisition delay timer has expired or the Service request has been cancelled by a Cancel Service or a control time 
out has occurred; 

4 a preemptive control has been requested upon a Semaphore and there is no Semaphore Entry matthing the provided 
Parameters; 

4 the VMD cannot process the Service request due to a lack of local resources, for example the Semaphore queues are 
full; 

e) the Service has been cancelled by the VMD in Order to prevent a deadlock. 

13.3 RelinquishControl Service 

The RelinquishControl Service may be used by an MMS-user to relinquish control of a semauhore for which control, granted 
A 

via a previous TakeControl Service, is held. 

13.3.1 Structure 

The structure of the component Service primitives is shown in Table 59. 

Table 59 - RelinquishControi Service 

Parameter Name 

Argument 
Semaphore Name 
Named Token 

Result(+) 

Result(-) 
Error Type 

hsq 
r  

M W=) 
M W=) 
C C(=) 

S 

S 
M 

Cnf 

S(=) 

S(=) 
W=) 

13.3.1 .l Argument 

This Parameter shall convey the Parameters of the RelinquishControl Service request. 

CBB 

13.3.1 .l .l Semaphore Name 

This Parameter, of type Object Name, shall be the name of the Semaphore for which control is to be relinquished. 

161 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 95
06

-1:
19

90

https://iecnorm.com/api/?name=cca883d3816e5cff2b8e9dd531877f46


fSO/IEC 95864: 1990(%) 

13.3.1.1.2 Named Token 

This parameter, of type Identifier, shall be provided if the Semaphore is a Pool Semaphore and shall not be provided 
otherwise. It shall specify the Named Token to be relinquished and shall be the same as the Named Token from the 
Result(+) Parameter of the TakeControl.Confirm Service primitive in which control was granted. 

13.3.1.2 Result(+) 

The Result(+) Parameter shall indicate that the requested Service has succeeded. A successful result shall return no 
Service specific Parameters. 

13.3.1.3 Result(-) 

The Result(-) Parameter shall indicate that the Service request failed. The Error Type Parameter, which is defined in 
detail in clause 1’7, shall provide the reason for failure. 

13.3.2 Service Procedure 

The responding MWS-user shall release the Semaphore from its controlled state by the requesting MMS-User, delete the 
related Semaphore Entry and return the response Service primitive. If the Service request was made to a member of a 
controlled po01 of Named Token, the po01 member shall be released from the control of the requesting MMS-User. 

If the requesting MMS-user has issued multiple successful TakeControl requests to the sam 
equal number of RelinquishControl requests to release all held elements of the Semaphore, 

The Service shall fail and return an error for any of the following conditions: 

a) 
bj 

the specified Semaphore is unknown or cannot be accessed; 

e Semaphore, it shall issue an 

the specified Semaphore is not owned by the requesting MMS-user under the same application association. 

13.4 DefineSemaphore Serwice 

The DefineSemaphore Service may be used by an MMS-user to create a Token Semaphore at a responding MMS-user for 
the purpose of coordination of activities with another MMS-User. 

13.4.1 Structure 

The structure of the component Service primitives is shown in Table 60. 

Table 60 - Def inesemaphore Service 

Parameter Name Req 

Argument 
Semaphore Name 
Number of Tokens 

Result(+) 

M 
M 
M 

Result(-) 
Error Type 

MC=) 
W=) 
MC=) 

S S(=) 

S S(=) 
M M(=) 

CBB 

162 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 95
06

-1:
19

90

https://iecnorm.com/api/?name=cca883d3816e5cff2b8e9dd531877f46


ISOhEC 9506-1: 1990(E) 

13.4.1.1 Argument 

This Parameter shall convey the Parameters of the DefineSemaphore Service request. 

13.4.1.1.1 Semaphore Name 

This Parameter, of type Object Name, shall be the name to be associated with the Semaphore to be created. It shall be a 
VMD-specific or Domain-specific name. 

13.4.1.1.2 Number of Tokens 

This Parameter, of type integer, shall specify the number of owners allowed to simultaneously control the Semaphore. 

13.4.1.2 Result(+) 

The Result(+) Parameter shall indicate that the requested Service has succeeded. A successtil result returns no Service 
specific par’ameters. 

13.4.1.3 RestAt 

The Result(-) Parameter shall indicate that the Service request failed. The Error Type Parameter, which is defined in 
detail in clause 17, shall provide the reason for failure. 

13.4.2 Service Procedure 

The responding MMS-user shall create the Semaphore 
Object shall be initialized as described below: 

and return the response Service primitive. The created Semaphore 

4 The Semaphore Name attribute shall be initialized to the value of the Semaphore Name Parameter. 

W The MMS Deletable attribute shall be initialized to the value true. 

C) The Class attribute shall be initialized to the value TOKEN. 

4 The Number Of Tokens attribute shall be initialized to the value of the Number Of Tokens Parameter. 

4 The Number Of Owned Tokens attribute shall be initialized to the value Zero (0). 

f > The List Of Owner and List Of Requesters attributes shall be initialized to the value empty. 

9) An Entry Condition Object shall be created and the Entry Condition Reference attribute shall be set too reference 
this Object. The Entry Condition Object shall be initialized as follows: 

1) The Event Condition Name attribute shall be set equal to the value of the Semaphore Name attribute of this 
Semaphore. 

2) The MMS Deletable attribute shall be set equal to false. 

3) The Event Condition Class shall be set to NETWORK-TRIGGERED. 

4) The Event Condition State shall be set to DISABLED. 

5) The Event Condition Priority shall be set to normaltiority. 

6) The Event Condition Severity shall be set to normalSeverity. 

7) The List of Event Enrollment References shall be set to empty. 

The Service shall fail and return an error for any of the following conditions: 

4 the responding MMS-user is unable to create the requested Object due to lack of local resources; 
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4 the specified Semaphore Name already exists or cannot be created; 

Cl the requesting MMS-user does not have sufficient local privilege to request the Service. 

13.5 DeleteSemaphore Service 

The DeleteSemaphore Service may be used by an MMS-user in Order to delete an MMS deletable Semaphore. 

13.5.1 Structure 

The structure of the component Service primitives is shown in Table 61. 

Tabie 61 - DeleteSemaphore Service 

Parameter Name 

Argument 
Semaphore Name 

Result(+) 

Result(-) 
Error Type 

Req 

M 
M 

ind 

W=) 
W=) 

S 

S 
M 

S(=) 

S(=) 
W=) 

13.5.1.1 Argument 

Chis Parameter shall convey the Parameter of the DeleteSemaphore servxe request. 

13.5.1.1 .l Semaphore Name 

This Parameter, of type Object Name, shall be the name of the Semaphore to be deleted. 

13.5.1.2 Result(+) 

The Res&(+) Parameter shall indicate that the requested Service has succeeded. A successful result returns no Service 
specific Parameters. 

13.5.1.3 .Result(-) 

The Result(-) Parameter shall indicate that the Service request failed. The Error Type Parameter, which is defined in 
detail in clause 17, shall provide the reason for failure. 

13.5.2 Service Procedure 

The responding MMS-user shall delete the specified Semaphore and the Event Condition Object referenced by the Event 
Condition Reference attibute of the Semaphore, and shall return the positive response Service primitive. The Service shall 
fail and retum an error for any of the following conditions: 

a) The Semaphore is unknown, or is not MMS deletable, or cannot be deleted due to local reasons. 
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b) The Semaphore has at least one active owner. 

13.6 ReportSemaphoreStatus Service 

The ReportSemaphoreStatus Service may be used by an MMS-User to obtain the summarized Status of a Semaphore. 

13.6.1 Structure 

The structure of the component Service primitives is shown in Table 62. 

Tabie 62 - ReportSemaphoreStatus Service 

Parameter Name 

Argument 
Semaphore Name 

Result(+) 
MMS Deletable 
Class 
Number Of Tokens 
Number Of Owned Tokens 
Number Of Hung Tokens 

Result(-) 
Error Type 

Req 

M 
M 

Ind 

M(=j 
M(=) 

RsP Cnf 

S(=) 
M(=) 

CBB 

13.6.1.1 Argument 

This Parameter shall convey the Parameters of the ReportSemaphoreStatus Service request. 

3 3.6.1 .l .l Semaphore Name 

This Parameter, of type Object Name, shall specify the name of the Token or Pool Semaphore for which the Status is to be 
supplied. 

13.6.1.2 Result(+) 

The Res&(+) Parameter shall indicate that the requested Service has succeeded. When success is indicated, the following 
Parameters shall be included. 

13.6.1.2.1 MMS Deletable 

This Parameter, of type boolean, shall specify if true that the Semaphore may be deleted using the DeleteSemaphore 
Service. 

13.6.1.2.2 Ciass 

Chis Parameter, of type integer, shall specify the class of the Semaphore and shall have either the value TOKECN, or POOL. 
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13.6.1.2.3 Number of Tokens 

This Parameter, of type integer, shall specify the maximum number of owners allowed by the Semaphore. 

13.6.1.2.4 Number Of Owned Tokens 

This Parameter, of type integer, shall specify the current number of owned tokens of the Semaphore, whose associated 
Semaphore Entry is not in the HUNG state. 

13.6.1.2.5 Number Of Hung Tokens 

This Parameter, of type integer, shall specify the number of owned tokens whose associated Semaphore Entry is in the 
HUNG state. 

13.6.1.3 Result(-) 

The Res&(-) Parameter shall indicate that the Service request failed. The Error Type Parameter, which is defined in 
detail in clause 17, shall provide the reason for failure. 

13.6.2 Service Procedure 

The responding MMS-user shall detmmine the Status of the specified Semaphore and return the response Service primitive. 
The Service shall fail and return an error if the Semaphore Name is unknown or cannot be accessed. 

13.7 ReportPoolSemaphoreStatus Service 

The ReportPoolSemaphoreStatus Service may be used by a requesting MMS-user to obtain the name and the state of the 
Named Tokens controlled by a Pool Semaphore. 

13.7.1 ReportPoolSemaphoreStatus Structure 

The structure of the component Service primitives is shown in Table 63. 

Table 63 - ReportPoolSemaphoreStatus Service 

Parameter Name 

I 
Req RSP 

Argument 
Semaphore Name 
Name To Start After 

Result(+) 
List Of Named Token 

Free Named Token 
Owned Named Token 
Hung Named Token 

More Follows 

S 
M 
S 
S 

i s 
1 M 

I Result(-) 
Error Type 

Cnf CBB 
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13.7.1 .l Argument 

This Parameter shall convey the Parameters of the ReportPoolSemaphoreStatus Service request. 

13.7.1 .l .l Semaphore Name 

This Parameter, of type Object Name, shall specie the name of the Semaphore for which the List Of Named Token 
Parameter is to be supplied by the responding MMS-User. 

13.7.1.1.2 Name To Start After 

This optional Parameter is present when the requesting MMS-user wishes the list returned by the responding MMS-user 
to begin with a name other than the first name in the list. If the Name To Start After Parameter does not match an 
existing Named Token in the responding MMS-User, then the collating sequence of the International Reference Version of 
ISO 646 should be used to deterrnine the name to Start after. 

13.7.1.2 Result(+) 

The Res&(+) Parameter shall indicate that the requested Service has succeeded, When success is indicated the following 
response Parameters shall be included. 

13.7.1.2.1 List Of Named Token 

This Parameter is a list, possibly empty. Esch element of the list shall be one of the following Parameters: 

13.7.1.2.1 .l Free Named Token 

This Parameter, of type Identifier, shall contain a Named Token in the state FREE. 

13.7.1.2.1.2 Owned Named Token 

This Parameter, of type Identifier, shall contain a Named Token in the state OWNED, whose associated Semaphore Entry 
is not in the HUNG state. 

13.7.1.2.1.3 Hung Named Token 

This Parameter, of type Identifier, shall contain a Named Token in the state OWNED, whose associated Semaphore Entry 
is in the HUNG state. 

13.7.1.2.2 More Follows 

This Parameter, of type boolean, shall indicate whether additional ReportPoolSemaphoreStatus requests are necessary to 
retrieve all the requested information. If true, more requests are necessary. If false, then either the List Of Named Token 
contains the last item in the list, or the List Of Named Token is empty. 

13.7.1.3 Res&(-) 

The Result(-) Parameter shall indicate that the Service request failed. The Error Type Parameter, which is defined in 
detail in clause 17, shall provide the reason for failure. 
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13.7.2 Service Procedure 

The responding MMS-user shall return a List Of Named Token Parameter, which is a sublist, possibly empty, ordered by 
the collating sequence of the International Reference Version of ISO 646, of the List Of Named Token controlled by the 
specified Pool Semaphore. This List Of Named Token is itself ordered by the same collating sequence. The List Of Named 
Token returned begins at the beginning of the list if the Name To Start After Parameter is not provided in the Service 
indication; otherwise, it begins at the first name, in the Order specified by the collating sequence, after the value provided 
by the Name To Start After Parameter. 

More Follows shall be set to true if more items remain to be reported aRer this list is processed; otherwise this Parameter 
shall be set to false. If the List of Named Tokens is empty, More Follows shall be false. 

The Service shall fail and return an error for any of the following conditions: 

a) the Semaphore Name is unknown or cannot be accessed. 

b) the Semaphore Name does not reference a Pool Semaphore. 

13.8 ReportSemaphoreEntryStatus Service 

The ReportSemaphoreEntryStatus Service may be used by an MMS-user to obtain the detailed Status of the Semaphore 
entries dependent on a Semaphore. 

13.8.1 Structure 

The structure of the component Service primitives is shown in Table 64. 

Table 64 - ReportSemaphoreEntryStatus Service 

Parameter Name Req Ind RsP Cnf CBB 

Argument 
Semaphore Name 
State 
Entry ID To Start After 

Result(+) 
List Of Semaphore Entry 
Entry ID 
Entry Class 
Application Reference 
Named Token 
Priority 
Remaining Time Out 
Abort On Time Out 
Relinquish If Connection Lost 

More Follows 

Result(-) 
Error Type 

M W=) 
M W=) 
M W=) 
U W=) 

S S(=) 
M MC=) 
M M(=) 
M W=) 
M W=) 
C C(=) 
M MC=) 
C C(=) 
C C(=) 
M W=) 
M MO 

S S(=) 
M W=) 
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13.8.1 .l Argument 

This Parameter shall convey the Parameters of the ReportSemaphoreEntryStatus Service request. 

13.8.1 .l .l Semaphore Name 

This Parameter, of type Object Name, shall specify the name of the Semaphore for which the List Of Semaphore Entry is 
to be supplied. 

13.8.1 -1.2 State 

This Parameter shall specify the Entry State attribute of the Semaphore Entries whose Status is to be reported. This 
Parameter may have the value QUEUED, OWNER or HUNG. 

13.8.1.1.3 Entry ID To Start After 

This optional Parameter, of type octetstring, shall specify that the requesting lYIMS-user wants to be returned only the 
sublist of Semaphore Entry beginning after the SemaphoreEntry whose Entry ID is provided with the Parameter. 

13.8.1.2 Result(+) 

The Result$t) Parameter shall indicate that the requested Service has succeeded. When success is indicated the following 
response Parameters shall be included. 

13.8.1.2.1 List Of Semaphore Entry 

This Parameter shall be a list, possibly empty, of attributes of Semaphore Entry objects matthing the Parameters specified 
by the requesting MMS-User. Esch element, of the list shall contain the following Parameters: 

13.8.1.2.1 .l Entry ID 

This Parameter, of type octetstring, shall identify the Semaphore Entry represented by this element of the list. 

13.8.1.2.1.2 Entry Ciass 

Thie Parameter shall specify the class of the Semaphore Entry and may have the value SIMPLE or MODIFIER. 

13.8.1.2.1.3 Applicatlon Reference 

This Parameter, of type ApplicationReference, shall identify the MMS-user which created the SemaphoreEntry. 

13.8.1.2.1.4 Named Token 

This Parameter, of type Identifier, shall be returned if the Named Token attribute is defined in the Semaphore Entry. It 
shall identify the optional required Named Token or the owned Named Token of a Pool Semaphore, depending upon the 
state of the Semaphore Entry. 

13.8.1.2.1.5 Priority 

This Parameter, of type integer, shall contain the Priority provided at the creation of the Semaphore Entry. 
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13.8.1.2.1.6 Remaining Time Out 

This optional Parameter, of type integer, shall contain either the Remaining Acquisition Delay in milliseconds if the 
Semaphore Entry is in the state QUEUED, or the remaining Control Time Out in milliseconds if it is in the state OWNER. 
This Parameter shall not be provided if no time out was specified at the creation of the Semaphore Entry. 

13.8.1.2.1.7 Abort On Time Out 

This Parameter, of type boolean, shall contain the value specified at the creati 
shall not be provided if the Control Time Out 

.on of the Semaphore Entry. This para 
Parameter was not specifi .ed at the creation of the Semaphore Entry. 

.meter 

13.8.1.2.1.8 Relinquish if Connection Lost 

This Parameter, of type boolean, shall contain the value specified at the creation of the Semaphore Entry. 

13.8.1.2.2 More Folfows ‘. 

This Parameter, of type boolean, shall indicate whether additional ReportSemaphoreEntryStatus requests are necessary 
to retrieve all the information. If true, more requests are necessary. If false, then either the List Of Semaphore Entry 
Parameter contains the last item in the list, or it is empty. 

13.8.1.3 Result(-) 

The Result(-) Parameter shall indicate that the Service 
detail in clause 17, shall provide the reason for failure. 

request failed. The Error TYP e Parameter, which is defined in 

13.8.2 Service Procedure 

The responding MMS-user shall maintain three different logical lists of Semaphore Entries for each Semaphore, one for 
each state QUEUED, OWNER, HUNG. Esch list shall be ordered by a locallv defined algorithm. The responding MMS- 
user shall retum a List Of Semaphore Entry Parameter, which is a list, possibly empty, containing the ordered items 
matthing the Parameters provided in the Service request. If the Service request does not provide an Entry ID To Start 
Aker Parameter, the returned list shall begin at the beginning of the list maintained by the VMD. Otherwise, it shall begin 
after the item provided by the Parameter. If the list to be returned is too large to be sent in a Single Service response, the 
YMD shall return the first item of the list. and the More Foliows Parameter with the value true; the requesting MMS-user 
may send another Service request, with the Entry ID To Start Aker Parameter containing the last Entry ID returned. If 
the Entry ID specified by the Entry ID To Start After Parameter does not reference an item in the requested list, the VMD 
shall return an error. 

NOTE - Due to the dynamics of Semaphore Entry lists, the range and the state of a specifk item of the list may Change between 
two Service requests and the application should be aware of this. This Service is designed for handling recovery procedures in the case of 
deadlocks or connection aborts, and such situations are static. 

The Service shall fail and retum an error for any of the following conditions: 

a) the Semaphore Name is unknown or cannot be accessed. 

b) the Entry ID does not reference an item of the specified list. 

13.9 AttachToSemaphore Modifier 

The AttachToSemaphore Modifier is provided SO that the processing of a Service may be delayed at a responding MMS-User 
until the control of a Semaphore has been granted by this Service. Services that are modified are not acted on immediately, 
but are placed in a queue corresponding to a Semaphore at the responding MMS-User; when this Service request rises to 
the top of the queue, it is acted on. 
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13.9.1 Structure 

The structure of the component Service primitives is shown in Table 65. 

‘Table 65 - AttachToSemaphore Modifier 

Parameter Name 

Attach To Semaphore 
Semaphore Name 
Named Token 
Priority 
Acceptabie Delay 
Control Time Out 
Abort On Time Out 
Relinquish If Connection Lost 

I 

Req 

S 
M 
C 
M 
U 
U 
C 
M 

ind 

S(=) 
MC=) 
C(=) 
M(=) 
U(=) 
W=) 
c(=> 
W=) 

RsP Cnf CBB 

13.9.1.1 Attach To Semaphore 

When a VMD implements the Attach To Semaphore Service modifier, the Attach To Semaphore Parameter is provided as 
a Parameter of the List of Modified Parameter for each confirmed Service request (see 5.4). The sub-Parameters of the 
Attach To Semaphore modifier are specified as follows: 

13.9.1 .l .l Semaphore Name 

This Parameter, of type Object Name, shall specify the Semaphore under which the modified Service request is to be 
controlled. 

13.9.1.1.2 Named Token 

This Parameter, of type Identifier, shall be provided if the Semaphore is a Pool Semaphore and shall not be provided 
otherwise. It shall specify which Named Token controlled by the Pool Semaphore the MMS-user wishes to be granted 
control. The dynamic allocation of Named Token by the responding MMS-user is not allowed, since the modified request 
could not identify the allocated Named Token. 

13.9.1 J.3 Priority 

This Parameter, of type integer, shall identify the priority that this modified Service request] should have as compared to 
(possible) other TakeControl requests, as well as to Services using the AttachToSemaphore Modifier, which are awaiting 
the same Semaphore. 

13.9.1.1.4 Acceptable Deiay 

This optional Parameter, of type integer, shall indicate the duration of time in milliseconds for which the requesting User 
is willing to wait for control to be allocated. If the time out expires, the Service to which the modifier is attached shall fail 
and a error shall be returned. If a zero value is specified for acceptable delay, this means that no delay is acceptable. (That 
is, if the Semaphore or Named Token is not immediately available, the Service to which the Modifier is attached fails.) If 
no value is specified for acceptable delay, this shall be interpreted as meaning that any delay is acceptable (that is “wait 
forever”). The granularity of one millisecond is not required. The granularity supported by the VMD shall be specified in 
the static conformance Statement of the PICS. 
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13.9.1.1.5 Control Time Out 

This optional Parameter, of type integer, shall specify the duration of time in milliseconds for which control of the Semaphore 
may be held (after it is obtained). If this time limit is exceeded and the value of the Abort On Time Out Parameter is 
true, the Application Association shall be aborted by a provider abort, and the Semaphore Entry shall either be released 
or placed in the HUNG state according to the Relinquish if Connection Lost Parameter. If this time limit is exceeded and 
the value of the Abort On Time Out Parameter is false, the Semaphore Entry shall be placed in the HUNG state and the 
related Event Condition shall be signalled. If no value is provided, no control time out applies, and the Semaphore may 
be held indefinitely. The granularity of one millisecond is not required. The granularity supported by the VMD shall be 
specified in the static conformance Statement of the PICS. 

13.9.1.1.6 Abort On Time Out 

This boolean Parameter shall be provided if the Control Time Out Parameter is provided. The value true means that the 
Application Association shall be aborted if the Control Time Out expires. The value false shall mean that the Application 
Association is to be maintained and the related Event Condition signalled if the Control Time Out expires. 

13.9.1.1.7 Relinquish If Connection Lost 

This boolean Parameter shall specify if true that the responding MMS-user shall relinquish the Semaphore if the owner 
of the Semaphore loses the ability to control it, either due to the loss of the association used for acquiring the Semaphore, 
or to a local failure. The value false shall mean that in the same Situation the responding MMS-user shall place the 
Semaphore Entry in the HUNG state. 

13.9.2 Service Procedure 

When the responding MMS-user processes this modifier as part of the transaction Object processing of the modified Service, 
it shall create a Semaphore Entry Object and add it to the queue of the Semaphore. The attributes of the created Semaphore 
Entry shall be initialized as follows: 

4 
b) 
C) 
4 

e> 
f > 

s> 

hl 
9 

. J) 

k) 

The Entry ID attribute shall contain a locally defined value which shall be unique for each Semaphore. 

The Entry Class attribute shall be initialized to MODIFIER. 

The Semaphore Name attribute shall be initialized to the value of the Semaphore Name Parameter. 

The Requester Application Reference shall be initialized to the value identifying the Application Process issuing the 
Service. 

The Application Association Local Tag attribute shall be initialized by a value identifying the application association. 

The Invoke ID attribute shall be initialized to the value of the Invoke ID Parameter of the indication. This attribute 
references the Transaction Object that handles the possible nesting of modifiers. 

The Named Token attribute shall be initialized to the value of the Named Token paramehr of the indication if 
provided, otherwise to the value UNDEFINED. If the Semaphore is a Pool Semaphore, this Parameter shall be 
provided. 

The Priority attribute shall be initialized to the value of the Priority Parameter. 

If no value of the Acceptable Delay Parameter is provided, then the value of the Remaining Acquisition Delay attribute 
shall be set to the due FOREVER. If a value is provided, then the Acquisition Delay attribute shall be initialized 
to the value of the Acceptable Delay Parameter and the associated timer activated. 

If no value of the Control Time Out Parameter is provided, then the value of the Remaining Control Time Out 
attribute shall be set to the value FOREVER. If a value is provided, then the Remaining Control Time Out attribute 
shall be initialized to the value of the Control Time Out Parameter and the associated timer activated. 

The Abort On Time Out attribute shall be initialized to the value of the Abort On Time Out parameter- 
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1) The Relinquish If Connection Lost attibute shall be initialized to the value sf the Relinquish If Connection Lost 
Parameter. 

m) The Entry State shall be initialized to the value QUEUED. 

Upon acquisition of the Semaphore, the request shall be released for further processing, under control of the Transaction 
Object. Upon completion of all processing associated with the modified Service, the Semaphore shall be relinquished. The 
Semaphore shall also be relinquished (1) upon any abnormal completion of the request such as a Cancel Service, or (2) by 
an abort of the association if the Relinquish If Connection Lost Parameter so specifies. 

The Service modified by an AttachToSemaphore Modifier may fail and return an error for any of the following conditions: 

a) The Semaphore Name or the Named Token specified in the Service request is unknown or cannot be accessed. 

W The specified delay has expired, the Service request has been cancelled bY a Cancel Service, a time 
as a result of local action, or for anY other reason before the control of the Semaphore is effective. 

out has occurred, 

4 The VMD cannot process the Service request due to a lack of local resources, for example the Semaphore queues are 
full. 

d) Any of the errors which are applicable to the Service instance without modification. 

13.10 Conformance 

The Semaphore Management Services define Parameter conformance requirements for the VMD. These requirements are 
described below. 

13.10.1 Support for Time 

The Protocol Implementation Conformance Statement (PICS) shall provide the granularity of time supported in the pro- 
cessing of the Remaining Acquisition Delay and Remaining Control Time Out attributes of a Semaphore Entry Object. 

13.10.2 Support for Priority 

The Protocol Implementation Conformance Statement (PICS) shall specify the algorithm executed in the processing of the 
Priority attribute of a Semaphore Entry Object. 

14 Operator Communication Services 

The Operator Communication Services pro vide a mechanism for communicati .ng with 
display of data, entry of data, or both. The Operator Communication Services are: 

Input; 

output. 

an Operator Station which allows 

NOTE - The MMS Operator Communication Services are intended to be restrictive and simple. In the OS1 environment, general 
virtual terminal capabilities, including extensive dis-play management, arc provided through the ISO Virtual Terminal (VT) Service and 
protocol, de&ned in ISO 9040 and ISO 9041, respectively. Systems requiring a general Operator comunication facility should make use 
of VI’ Services instead of the MMS Operator Communication Services. 
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14.1 The Operator Communications Model 

The Operator Communication Services uses an Operator Station Object to describe how the Input and Output Services are 
used. MMS does not specify a flow control mechanism to manage the input and output function for these objects. It is 
the responsibility of implementation to provide locally defined flow control mechanisms to ensure data integrity on the 
Operator Station for multiple transactions for a Single MMS-User. 

NOTE - When more than one MMS-user is competing for the Operator Station Object, the MMS-user should use the MMS 
Semaphore Management services to manage the control of the Operator statiön Object. 

141.1 The Operator Station Object 

Object: Operator Station 

Key Attribute: Operator Station Name 
Attribute: Station Type (ENTRY, DISPLAY, ENTRY-DISPLAY) 
Constraint: Station Type = ENTRY 

Attribute: Input Buffer 
Attribute: State (IDLE, WAITING-FOR-INPUT-STRING, 

INPUT-BUFFER-FILLED) 
Constraint: Station Type = DISPLAY 

Attribute: List Of Output Buffer 
Attribute: State (IDLE, OUTPUT-BUFFERS-FILLED) 

Constraint: Station Type = ENTRY-DISPLAY 
Attribute: Input Buffer 
Attribute: List Of Output Buffer 
Attribute: State (IDLE, DISPLAY-LIST-OF-PROMPT-DATA, 

WAITING-FOR-INPUT-STRING, INPUT-BUFFER-FILLED, 
OUTPUT-BUFFERS-FILLED) 

Attribute: Additional Detail 

Operator Station Name 

The Operator Station Name attribute uniquely identifies the Operator Station Object. An Operator Station Name is of 
type Identifier. 

Station Type 

The Station Type attribute indicates the type of Station for the Operator Station Object. There are three types of Operator 
Station objects: ENTRY, DISPLAY, and ENTRY-DISPLAY. 

Input BufFer 

The Input Buffer attribute contains the value of the Input String Parameter of the Input Service response. Operator 
Station objects of type ENTRY or ENTRY-DISPLAY shall have this attribute. 

List Of Output Buffer 

The List Of Output Buffer attribute contains either the value of the List Of Output Data Parameter for Output Service 
request, or the value of the List Of Prompt Data Parameter for the Input Service request. Only Operator Station objects 
of type DISPLAY or ENTRY-DISPLAY shall have this attribute. 

St&&? 

The State attribute contains the state of the Operator Station Object. An Operator Station Object of type ENTRY may be 
in one of three states: IDLE, WAITINGFOR-INPUT-STRING, and INPUT-BUFFER-FILLED. An Operator Station Object 
of type DISPLAY may be in one of two states: IDLE and OUTPUT-BUFFERS-FILLED. An Operator Station Object of 
type ENTRY-DISPLAY may be in one of five states: IDLE, DISPLAY-LIST-OF-PROMPT-DATA, WAITINGFOR-INPUT- 
STRING, INPUT-BUFFER-FILLED, and OUTPUT-BUFFERS-FILLED. In the IDLE state, the Object may accept Input or 
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Output Service requests, depending on its type. In any other state, the Operator Station Object is busy executing a Service 
request and may be unavailable for additional Service requests depending upon the local fiow control mechanism used by 
the implementation. 

Additional Detail 

This attribute is included to allow for additional attributes to be added by the Companion Standards. 

14.1.1.1 Type& of Operator Station Objects 

There are three types of Operator Station objects, which differ in their ability to accept Input Service requests, Output 
Service requests, or both. These three types are summarized as follows: 

4 An Operator Station Object of type ENTRY tan accept Input Service requests only. No prompt data is allowed with 
this Service. 

b) An Operator Station Object of type DISPLAY tan accept Output Service requests only. 

4 An Operator Station Object of type ENTRY-DISPLAY tan accept both Input and Output Service requests. The List 
Of Prompt Data Parameter is allowed on the Input Service request. Furthermore, data entered for the Input Service 
response may be echoed on to the display oft-he Operator Station. 

14.12 Relationship between the MMS Object and the Physical Device 

The relationship between the physical Operator Station device and the Input Buffer attribute and the List Of Output 
Buffer attribute of the Operator Station Object is specified by a pair of abstract functions which work with physical data 
storage areas. The Input Btier attribute of the MMS Operator Station Object is associatid with an input buffer, which 
is a physical storage area containing the value of the Input String which is entered by the Operator. The List Of Output 
Buffer attribute of the MMS Operator Station Object is associated with a set of output buffers, which is a set of physical 
storage areas containing the values of either the List Of Prompt Data Parameter &om the Input Service request, or the 
List Of Output Data Parameter f?om the Output Service request. The abstract tinctions which provide the mapping of 
the values contained in these buffers to the physical device in a way which allows the Operator to interact. with the Input 
and Output Service requests are described below. 

14.1.2.1 The D-Put Function 

The D-Put function obtains the values contained in the set of output buffers and writes these values to the physical display 
of the Operator Station device. This occurs when the List Of Output Data Parameter values need to be displayed for the 
Output Service request, or when the List Of Prompt Data Parameter values need to be displayed for the Input Service 
request. 

14.1.2.2 The E-Get Function 

The E-Get function obtains the 
buffer. This function completes 

Input String Parameter value whi 
its process when a locally defined 

ch is entered 
end-of-input 

by the Operator and writes it to the 
indication is received. 

input 

14.1.3 Operator Station State Diagram 

The state diagram shown in Figure 12 Shows the state transitions possible for an Operator Station Object of type ENTRY- 
DISPUY. If the Operator Station Object is of type ENTRY, then state transitions 2 and 3 shall not be permitted. If the 
Operator Station Object is of type DISPLAY, the state transitions 1,4, 5, and 6 shall not be permitted. 

Transitions of the Operator Station state diagram are as follows: 

1 - Outputindication 
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83 

-7 IDLE 

6 

DISPLAY 
LIST OF 
PROMPT 

DATA 

5 

1 - 

I WAITING FOR INPUT 1 I 
STRING (FROM OPERATOR) 

, 

Figure 12 - Operator Station State Diagram 

2 - Output.response (+) 
3 - Outputzesponse (-) 
4 - Input.indication 
5 - (D-Put function finished displaying List Of Prompt Data, if any. If present, Input 

Time Out begins.) 
6 - Input.response (-j due to a time out 
? - (E-Get function finished entering the Input String into input. buffer. If present, 

Input Time Out stops.) 
8 - Input.response (+) 
9 - Input.response (-) 

14.2 Input Service 

An MMS-user may request data Flom an Operator Station Object of type ENTRY or ENTRY-DISPLAY via the Input Service. 
If the Input Service request identifies an Operator Station Object of type ENTRY-DISPLAY, then the MMS-user has the 
Option of allowing prompt data to be displayed Prior to the input of data via the List Of Prompt Data Parameter, and has 
the Option of echoing the Input String Parameter to the display of the Station. 

14.2.1 Structure 

The structure of the component Service primitives is shown in Table 66. 
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Table 66 - Input Service 

Parameter Name IReq) Ind IRspICnf 1 CBB 1 

Argument (COMP) M M(z) 
Operator Station Name M M(=) 
Echo M M(=j 
List Of Prompt Data U U(=) 
Input Time Out U U(=) 

Result(+) 
Input String 

Result(-) 
Error Type 

(COMP) S S(=) 
M M(=) 

S S(=) 
M M(=) 

14.2.1.1 Argument 

This Parameter shall convey the Service specific Parameters of the Input Service request. 

14.2.1 .l .l Operator Station Name 

This Parameter, of type Identifier, shall identify the Operator Station Object fiom which the Input String is requested. The 
Operator Station Name provides the value of the Operator Station Name attribute of the Operator Station Object. 

14.2.1.1.2 Echo 

This Parameter, of type boolean, shall indicate whether (true) or not (false) the value of the Input String Parameter is to 
be displayed on the Operator Station. When the Echo Parameter of the Input Service request is equal to true, the Operator 
Station Object type is ENTRY-DISPLAY, and the Output Service CBB is supported, the value contained in the input buffer 
shall be copied into the output btifers and is displayed by the D-Put function. These actions shall not occur if the Echo 
Parameter is false. This Parameter shall be ignored for Operator Station objects of type ENTRY. 

14.2.1.1.3 List Of Prompt Data 

This optional Parameter shall be a list of Character strings. This Parameter shall only be present if the Operator Station 
Object type is ENTRY-DISPLAY and the Output Service CBB is supported. The D-Put function shall display the value of 
the List Of Prompt Data contained in the output buffers Prior to the invocation of the E-Get function which obtains the 
information provided by the Operator and writes it into the input buffer. Esch element of the list shall represent a Single 
line on the display. 

14.2.1.4.4 Input Time Out 

This optional Parameter, of type integer, shall specify a time out period (in seconds) for an Operator to complete the process 
of entering the value of the Input String on the Operator Station The VMD shall begin timing this Input Service request 
immediately afker the processing of the Service request of the transaction Object has begun, or, if the List Of Prompt Data 
Parameter is present, immediately after the D-Put function has finished writing the value of this Parameter to the display 
of the Operator Station. Timing shall stop for this Input Service request immediately afker the E-Get function has w-ritten 
the Input String entered by the Operator to the input buffer. 
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The values for the Input Time Out Parameter ranges from 0 to 2**31-1. If this Parameter is present and the specified time 
out period expires, an error result shall be returned. If this Parameter is absent, then an unlimited time out period is 
indicated. A zero value for this Parameter shall result in an Error Response, except when the E-Get Cnction has indicated 
that it has already written the Input String entered by the Operator into the input buffer. 

14.2.1-2 Result(+) 

The Result(+) Parameter shall indicate the Service request has succeeded. When success is indicated, the Input String 
Parameter shall also be included. 

14.2.1.2.1 Input String 

This Parameter, of type Character string, is the data provided by the Operator. The Input String Parameter in the Input 
Service response shall contain the value of one input buffer. If multiple strings of input are required, multiple Input 
Service requests shall be issued. The determination of the end of a line of Input String is a local issue, but the end of line 
indication shall not be included in the Input String. 

14.2.1.3 Result(-) 

The Result(-) Parameter shall indicate that the Service request failed. The Error ‘Type Parameter, which is defined in 
detail in clause 17, provides the reason for failure. 

14.2.2 Service Procedure 

If a prompt has been specified, each element in the List Of Prompt Data Parameter shall be displaved by the D-Put . 
function on the display of the Operator Station Object specified at the responding MMS-user. An Input String shall be 
entered by the Operator, which is then returned to the requesting MMS-User. If an input time out is specified, the Input 
String shall be entered by the Operator and copied into the input bfier by the E-Get function before the expiration of the 
input time out. If no input time out is specified, an unlimited amount of time is available to enter the Input String. 

The Service shall fail and return an error for any of the following conditions: 

4 no Operator Station Object with the Operator Station Name etists, 

b) the Input Service request has timed out, 

4 the Operator Station Object is not in the IDLE state, 

d) the Operator Station Object cannot support the Input Time Out Parameter specified in the Input Service request, 

4 the Operator Station object cannot support the List Of Prompt Data Parameter because the Constraint Attribute is 
not ENTRY-DISPLAY. 

14.3 output servke 

An MMS-user may request the Output Service to display data on an Operator Station Object. 

14.3.1 Structure 

The structure of the component Service primitives is shown in Table 67. 

Table 67 - Output Service 
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Table 67 (Cont.) - Output Service 

Parameter Name Req lnd Rsp Cnf CBB 

Argument (COMP) M M(=) 
Operator Station Name M MC=) 
List Of Output Data M M(=) 

Result(+) (COMP) S S(=) 

Result(-) S S(=) 
Error Type M W=) 

14.3.1.1 Argument 

Th.is Parameter shall convey the Service specific Parameters of the Output Service request. 

14.3.1.1 .l Operator Station Name 

This Parameter, of type Identifier, shall identify the Operator Station Object to which output data is to be displayed. The 
Operator Station Name provides the value of the Operator Station Name attribute of the Operator Station Object. 

14.3.1.1.2 List Of Output Data 

This Parameter shall be a list of Character strings. Esch Character string shall be displayed on the display of the Operator 
Station Object by the D-Put function. Esch element of the list represents a Single line on the display. 

14.3.1.2 Result(+) 

The Result(+) Parameter shall indicate the Service request has succeeded. A successful result returns no Service specific 
Parameters. 

14.3.3.3 Result(-) 

The Result(-) Parameter shall indicate that the Service request failed. The Error Type Parameter, which is defined in 
detail in clause 17, provides the reason for failure. 

14.3.2 Service Procedure 

The values supplied in the List Of Output Data Parameter shall be displayed on the display of the Operator Station Object 
referenced by the Operator Station Name parameter-. 

The Service shall fail and an error response shall result if no Operator Station Object with the Operator Station Name 
exists. 

15 Event Management Services 

The event management Services provide facilities which allow a client MMS-user to define and manage event obiects at a 
VMD and to obtain notifications of event occurrences. These facilities are provided through extxnsion of the VMD”mode1 to 
include three (3) additional objects and by providing a set of nineteen (19) Services and one (1) Service modifier to operate 
upon these objects. Subclause 15.1 describes the event management model. This is followed, in 15.2 through 15.21, by 
a description of the event management Services and Service modifier. The state tables associated with the objects of the 
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event management model arc described in 15.22. Finally, 15.23 describes conformance requirements unique to event 
management. 

15.1 The Event Management Model 

The event management Services add three objects to the VMD model and provide Services which operate on these objects. 
The objects which are defined by this clause are the Event Condition Object, the Event Action Object, and the Event 
Enrollment Object. Esch of these objects models a specific aspect of the state information associated with the management 
of MMS Events. Only those events which have the potential of causing the initiation of an EventNotification Service 
request are considered by this model. 

The Event Condition Object models that Portion of the state information which is concerned with event detection and 
prioritization. It also includes information which assists in the determination sf active “alarms”. 

The Event Action Object models that Portion of the state information which is concerned with the execution of MMS * 
Services upon the occurrence of an event. 

The Event Enrollment Object is used optionally to tie a given Event Condition Object to a given Event Action Object and to 
tie the event notifications resulting Flom an event transition to a client and thus, an application association. The Event 
Enrollment Object additionally inciudes state information which may be used for tracking and coordinating client responses 
to alarm event notifications. The Event Enrollment Object may also be employed for the delayed (conditional) execution of 
any confirmed Service through the use of the Attach To Event Condition Modifier. 

The interrelationship between these three objects is illustrated in Figure 13. 

Application 
Association 

Appiication 
Association 

Appiication 
Association 

Figure 13 - Relationship Between Event Management Objects 
Additional details on the Event Condition, Event Action and Event Enrollment objects, and the Services and modifier 
which operate upon these objects, are provided below. 
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15.1.1 The Event Condltion Object 

The Event Condition Object models the MMS-visible aspects of an Event Condition. The event management model defines 
two classes of Event Condition objects. They are the network-triggered Event Condition Object and the monitored Event 
Condition obj ect. 

A network-triggered Event Condition Object models an event occurring due to the explicit request of a client using the 
TYiggerEvent Service. The network-triggered Event Condition Object also models events which occur internally, as a result 
of autonomous VMD action. 

A monitored Event Condition Object is a virtua’l representation of an aspect of VMD activity which, due to application 
design criteria, represents a significant occurrence in the processing of the VMD Events associated with a monitored 
Event Condition Object are detected by the autonomous action of the VMD. 

Either class of Event, Condition Object includes the potential for VMD initiation of EventNotification Service executions, 
through the Procedure for Event Transition Processing (see 15.1.4.2.) The attributes of an Event Condition Object are 
specified below, followed by a description of the Services which operate on the Event Condition Object. 

15.1.1.1 Attributes of an Event Condition Object 

Object: Event Condition 

Key Attribute: Event Condition Name 
Attribute: MMS Deletable (TRUE, FAXE) 
Attribute: Event Condition Class (NETWORK-TRIGGERED, MONITORED) 
Attribute: State (DISABLED, IDLE, ACTIVE) 
Attribute: Priority 
Attribute: Severity 
Attribute: Additional Detail 
Attribute: List Of Event Enrollment Reference 
Constraint: Event Condition Class = MONITORED 

Attribute: Enabled (TRUE, FALSE) 
Attribute: Alarm Summary Reports (TRUE, FALSE) 
Attribute: Monitored Variable Reference 
Attribute: Evaluation Interval 
Attribute: Time Of Last Transition To Active 
Attribute: Time Of Last Transition To Idle 

Event Condition Name 

The Event Condition Name attribute shall uniquely identifjr the Event Condition Object. An Event Condition Name is an 
MMS Object Name. It may have VMD-specific, Domain-specific or AA-specific scope. 

MMS Deletable 

The MMS Deletable attribute shall indicate whether (true) or not (false) this Event Condition Object may be deleted using 
the DeleteEventCondition Service. 

Event Condition Class 

This attribute shall indicate the class of the Event Condition Object. This attribute shall contain the value NETWORK- 
TRIGGERED, or the value MONITORED, depending on whether the Event Condition Object is a network-triggered Event 
Condition Object or a monitored Event Condition Object. 

State 

The State attribute shall maintain the current state of the Event Condition Object. The value of this attribute is always 
DISABLED for a network-triggered Event Condition Object. 
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The value of the State attribute of a monitored Event Condition Object shall be determined by the value of the Enabled 
attribute, by the value of the Monitored Variable Reference attribute, and by the value of the “referenced variable,” or 
the underlying VMD-variable, the value of which is determinable through the use of the Variable Object referenced by 
the value of the Monitored Variable Reference attribute and the V-Get function (See 12.1.1.2.1.) The value of the State 
attribute shall be DISABLED if the value of the Enabled attribute is false. If the value of the Enabled attribute is true 
and the Monitored Variable Reference attribute does not have the value UNSPECIFIED or UNDEFINED, then the value 
of the State attribute shall be: 

a) IDLE if the value of the referenced variable is determined to be ‘false. 

b) ACTIVE if the value of the referenced variable is determined to be true. 

The value of the State attribute shall be IDLE or ACTIVE as determined by local means if the Enabled attribute has the 
value true and the value of the Monitored Variable Reference attribute has the value UNSPECIFIED or UNDEFINED. 

The Priority attribute shall indicate the importante of the Event Condition Object relative to other Event Condition objects 
defined at the VMD. This attribute shall rank the MMS defined Event Condition objects at a VMD for the purpose of 
evaluating their state. It shall additionally rank all Event Condition objects for the purpose of executing the Procedures 
for Event Transition Processing (sec 15.1.4.2.) The Priority attribute shall be an integer with values ranging from zero (0) 
to one hundred twenty seven (127), inclusive. Zero shall represent the highest priority. One hundred twenty seven (127) 
shall represent the lowest priority. By convention, sixty four (64) shall represent the “normal” priority. Behaviour of the 
VMD with respect to the influence of the value of the priority attribute shall be a local issue. 

Severity 

The Severity attribute shall represent the effect of the event on the process which is being controlled. The Severity 
attribute shall be an integer with values ranging from zero (0) to one hundred twenty seven (127), inclusive. Zero shall 
indicate the most severe and one hundred twenty seven shall indicate the least severe. By convention, sixty four (64) shall 
represent the “normal” severity. Behaviour of the VMD with respect to the influence of the value of the severity attribute 
shall be a local issue. 

Additional Detail 

The Additional Detail attribute shall maintain application, or device-class specific state information. The semantics for 
this attribute shall be specified by a Companion Standard. If the abstract Syntax defined in ISO/IEC 9506-2, clause 19, 
has been used for definition of the Event Condition Object, then this attribute shall not errist. 

List Of Event Enrollment Reference 

The List Of Event Enrollment Reference attribute shall contain a list of references to zero or more Event Enrollment 
objects, each of which specifies a reference to the Event Condition Object in the Event Condition Reference attribute of the 
Event Enrollment Object. 

Enabled 

The Enabled attribute exists for monitored Event Conditions only. It shall specie whether (true) or not (false) changes in 
the determined value of the Event Condition object’s referenced variable shall Cause invocation of the Procedure for Event 
Transition Processing (see 15.1.4.2) for the Event Enrollment objeds referenced in the List of Event Enrollment Reference 
attribute. 

Alarm Summary Reports 

The Alarm Summary Reports attribute shall exist for monitored Event Condition objects only. If true, it shall sp&fy 
that the Event Condition Object shall be considered for inclusion in responses to the GetAlarmSummar.-y Service without 
regard to the value of the State attribute of the Event Condition Object, and the value of the Alarm Acknowledgement 
Rule attributes of any referenced Event Enrollment objects. If false, the Event Condition Object shall not be considered 
for inclusion in alarm summaries unless at least one referenced Event Enrollment Object contains a value for the Alarm 
Acknowledgement Rule attribute which is not equal to NONE. 
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Monitored Variable Reference 

The Monitored Variable Reference attribute shall exist for monitored Event Conditions only. For a monitored Event 
Condition Object, it shall reference a Variable Object (Unnamed or Named) of type boolean. The value deterrninable 
through the use of the referenced Variable Object is monitored (by the VMD through t;he V-Get function) tro determine the 
value of the State attribute of an enabled monitored Event Condition Object according to the rules specified for the State 
attribute. 

NOTE - The relationship between the value determined 
state of the process controlled by the VMD is a local issue. 

through the use of the referenced moni tored variable Object and the 

For a locally defined Event Condition, or for an Event Condition created through the use of the CreateProgramInvocation 
Service, this attribute shall have the value UNSPECIFIED, indicating that the event tzansitions are not determined by 
the value of an MMS-visible Object. 

If the referenced monitored variable is deleted, for example, through the deletion of a Domain, or loss of an applica- 
tion association, the value of the Monitored Variable Reference attribute of the Event Condition Object shall be set to 
UNDEFINED. In this case, the Procedure for Event Transition Processing (see 15.1.4.2) shall never be invoked. 

Evaluation Interval 

The Evaluation Interval attribute shall exist for a monitored Event Condition only. The Evaluation Interval attribute 
shall specify the maximum acceptable time, in milliseconds, between determinations of the value of the Event Condition 
Object% State attribute. 

Time Of Last Transition To Active 

The Time Of Last Transition To Active attzibute shall only exist for a monitored Event Condition Object. It shall record 
the time (date and time of day or Time Sequence Identifier) of the last detected transition of the value of the Event 
Condition object’s state ti ACTIVE. If the Event Condition object’s St;ate attribute has never had the value ACTIVE, then 
Chis attribute shall have the value UNDEFINED. 

This attribute shall not be included in reports unless the Alarm Summary Reports attribute contains the value true, 
or the Event Condition Object has been referenced by an Event Enrollment Object which has the value of the Alarm 
Acknowledgement Rule attribute not equal to NONE. 

Time Of Last Transition To Idle 

The Time Of Last Transition To Idle attribute shall exist only for a monitored Event Condition Object. It shall record 
the time (date and time of day or Time Sequence Identifier) of the last detected transition of the Event Condition objed’s 
state attribute to the value IDLE. If the Event Condition obje&‘s State atrtnbute has never had the value IDLE, then this 
att;ribute shall have the value UNDEFINED. 

This attribute shall not be included in reports unless the Alarm Summary Reports attribute contains the value true, 
or the Event Condition Object has been referenced by an Event Enrollment Object which ha6 the value of the Alarm 
Acknowledgement Rule attribute not equal to NONE. 

15.1.1.2 Operations on Event CondItion Objects 

The Services and modifier which operate upon Event Condition objects are listed below. 

a> DefineEventCondition - This service Causes the creation of an Event Condition Object at a VMD. 

W DeleteEventCondition - This Service causes the deletion of one or more Event Condition objects defined at a VMD. 

4 GetEventConditionAtkribu~es - This Service obtains the values of the descriptive attributes of an Event Condition 
Object defined at a VMD+ 

4 ReportEventConditionStatus - This Service obtains the values of the Status attributes of an Event Condition obje& 
defined at a VMD. 
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AlterEventConditionMonitoring - This Service is used to alter the values of any combination of a monitored Event 
Condition object’s Priority, Enabled, and Alarm Summary Reports attributes. 

TriggerEvent - This Service is used to trigger an event associated with a network-triggered Event Condition Object. 
A replacement for the value of the network-triggered Event Condition object’s Priority attribute may be supplied in 
the Service. 

GetEventEnrollmentAttributes - This Service returns the values of the descriptive attributes of Event Enrollment 
objects referenced by an Event Condition object’s List Of Event -Enrollment Reference attribute. 

DefineEventEnrollment - This Service creates a new notification Event Enrollment Object. This Service also updates 
an Event Condition Object’6 List Of Event Enrollment Reference attribute, by adding a reference to the resultant 
Event Enrollment Object to the list. 

DeleteEventEnrollment - This Service deletes one or more notification Event Enrollment objects, and in addition 
updates one or more Event Condition objed’s List Of Event Enrollment Reference attribute by removing references 
to those Event Enrollment objects which were deleted. 

AcknowledgeEventNotification - This Service may trigger a network-triggered Event Condition Object, when the speci- 
fied Object is used as an Acknowledgement Event Condition Object for group acknowledgements of Event Notifications. 

GetAlarmSummary - This Service is provided as the means whereby a ciient lKMS-user may request summarv c 
information from the VMD about the current Status of monitored Event Condition objects and related attributes of 
their referenced notification Event Enrollment obj ects. 

GetAlarmEnrollmentSummary - This Service is provided as the means whereby a client MMS-user may request 
summary information from the VMD about the current alarm status of notification Event Enrollment objects and 
related attributes of their referenced monitored Event Condition objects. 

Attach To Event Condition - This Service modifier Causes execution of a requested confirxned Service to be delayed 
subject to the occurrence of a specified transition of an Event Condition Object. A modifier Event Enrollment Object 
is created as a result of execution of this service. This Service updates an Event Condition Object’6 List Of Event 
Enrollment Reference attribute by adding a reference to the resultant modifier Event Enrollment Object. 

15.1.2 The Event Action Object 

An Event Action is an MMS confirmed Service which shall be executed whenever a specified transition of an Event Condition 
object’s State attribute is detected. An Event Action Object shall represent a requirement for execution of an Event Action 
as a component of the Procedure for Event Transition Processing (see 15.1.4.2.) The attributes of an Event Action Object 
are described below, followed by a brief description of the services which operate on the Event Action Object. 

15.1.2.1 Attributes of Event Action objects 

Object: Event Action 

Key Attribute: Event Action Name 
Attribute: MMS Deletable (TRUE, FALSE) 
Attribute: Confirmed Service Request 
Attribute: List Of Modifier 
Attribute: List Of Event Enrollment Reference 
Attribute: Additional Detail 

Event Action Name 

The Event Action Name attribute shall uniquely identify the Event Action Object. An Event Action Name shall be an 
MMS Object Name. It shall have VMD-specific, Domain-specific or AA-specific scope. 

MMS Deletable 

The MMS Deletable attribute shall indicate whether (true) or not (false) this Event Action Object may be deleted using 
the DeleteEventAction Service. 
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Confirmed Service Request 

The Confirmed Service Request attribute shall identify the Service procedure which shall be executed as an Event Action 
by the VMD during the Procedure for Event Transition Processing (see 15.1.4.2.) This attribute shall additionally contain 
the Service argument to be used when executing the requested Service procedure. The result of executing the requested 
Service procedure with the argument provided in this attribute shall be included in the EventNotification Service primitive, 
which shall be generated during the Procedure for Event Transition Processing. 

List Of Modifier 

The List. Of Modifier attribute shall contain the list of modifiers, if any, which shall apply to every execution of the Event 
Action. 

List Of Event Enrollment Reference 

The List Of Event Enrollment Reference attribute shall maintain a list of references to Event. Enrollment Object6 which 
are currently referencing this Event Action Object. Zero or more Event Enrollment objects may reference an Event Action 
Object. 

Additional Detail 

The Additional Detail attribute shall maintain application, or device-class specific state information. The semantics for 
this attribute shall be specified by a Companion Standard. If the abstract Syntax defined in ISO/IEC 9506-2? clause 19, 
has been used for definition of the Event Action Object, then this attribute shall not exist. 

15.1.2-2 Operations on Event Actions 

The services which operate upon Event Action objects are listed below. 

4 DefineEventAction - This Service causes the creation of an Event Action Object at the VMD. 

b) DeleteEventAction - This Service Causes the deletion of one or more Event Action objects at the VMD. 

4 GetEventActionAttributes - This Service obtains the values of the descriptive attributes of an Event Action Object 
from a VMD. 

d) ReportEventActionStatus - This Service obtains the values of the status attributes of an Event Action Object f?om a 
VMD. 

e) DefineEventEnrollment. - This Service creates a notification Event Enrollment Object. This Service also updateo an 
Event Action Object’6 List Of Event Enrollment Reference attribute, by adding a reference to the resultant Event 
Enrollment Object to the list. 

f > DeleteEventEnrollment - This Service deletes one or more notification Event Enrollment objects, and in addition 
updates one or more Event Action Object’s List Of Event Enrollment Reference attribute by removing references to 
those Event Enrollment objects which were deleted. 

151.3 The Event Enrollment Object 

An Event Enrollment shall represent a request from a client MMS-user to be notified of the occurrence of one or more 
specified transitions of the State attribute of an Event Condition Object, or to delay execution of a confirmed MMS- 
Service until the occurrence of one or more specified transitions of the State attribute of an Event Condition Object. 
A client MMS-user receiving, as a result of an Event Enrollment for the specified transition, a notification of a state 
transition, may acknowledge receipt of the transition notification to the VMD. A client MMS-user acknowledging receipt 
of an event transition notification may further, through the use of an “Acknowledgement Event Condition,” tcgger a 
specifred network-triggered Event Condition Object, the result of which notifies other client MMS-users of the event of 
receipt of the acknowledgement by the VMD. An Event Enrollment shall be represented by the Event Enrollment Object. 

185 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 95
06

-1:
19

90

https://iecnorm.com/api/?name=cca883d3816e5cff2b8e9dd531877f46


ISWIEC 95064 : 199O(E) 

15.1.3.1 Attributes of Event Enrollment Objects 

The attributes of the Event Enrollment Object shall be defined as follows: 

Object: Event Enrollment 

Key Attribute: Event Enrollment Name 
Attribute: MMS Deletable (TRUE, FALSE) 
Attribute: Enrollment Class (MODIFIER, NOTIFICATION) 
Attribute: Event Condition Reference 
Attribute: Event Condition Transitions (DISABLED-TO-ACTIVE, 

DISABLED-TO-IDLE, IDLE-TO-ACTIVE, IDLE-TO-DISABLED, 
ACTIVE-TO-IDLE, ACTIVE-TO-DISABLED, ANY-TO-DELETED) 

Attribute: Application Association Local Tag 
Constraint: Enrollment Class = MODIFIER 

Attribute: Invoke ID 
Attribute: Remaining Acceptable Delay 

Constraint: Enrollment Class = NOTIFICATION 
Attribute: Notification Lost (TRUE, FAXE) 
Attribute: Event Action Reference 
Attribute: Acknowledgement Event Condition Reference 
Attribute: Duration (CURRENT, PERMANENT} 
Attribute: Client Application 
Attribute: Additional Detail 
Attribute: Alarm Acknowledgement Rule (NONE, SIMPLE, 

ACK-ACTIVE, AW-ALL) 
Attribute: Time Active Acknowledged 
Attribute: Time Idle Acknowledged 
Attribute: State (DISABLED, IDLE, ACTIVE, IDLE-NO-AW-I, 

IDLE-NO-ACK-A, ACTIVE-NO-AW-A, ACTIVE-ACKED, 
IDLE-ACKED) 

Event Enrollment Name 

The Event Enrollment Name attribute shall be the Object name used to identify the Event Enrollment Object. 

MMS Deletable 

The MMS Deletable attribute shall indicate whether (true) or not (false) the Event Enrollment Object may be deleted using 
the DeleteEventEnrollment Service. 

Enrollment Class 

The Enrollment Class attribute shall indicate the class of the Event Enrollment Object. Two values for the Enrollment 
Class attribute are defined: 

MODIFIER - The Event Enrollment Object represents a temporar-y (executed one time only and deleted! Event Enrollment, 
created as a result of receipt of a Service indication specifying a confirmed MMS Service which was modified by the Attach 
To Event Condition Service modifier. The effect of the Attach To Event Condition Service modifier on the Transaction Object 
is specified in this part of ISO/IEC 9506, 72.11. An Event Enrollment Object having the value of the Enrollment Class 
attribute equal to MODIFIER is referred to as a modifier Event Enrollment Object. Modifier Event Enrollment objects 
shall not be alterable through the AlterEventEnrollment Service or deletable through the DeleteEventEnrollment Service. 

NOTIFICATION - The Event Enrollment Object is an explicitly defined or predefined Event Enrollment Object. It requests 
that the Procedure for Event Transition Processing (see 15.1.4.2) be executed upon detection of any of the indicated 
Event Condition transitions. An Event Enrollment Object having the value of the Enrollment Class attribute equal to 
NOTIFICATION is referred to as a notification Event Enrollment Object. 

Event Condition Reference 
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This attribute identifies by reference the Event Condition Object, which will, through transitions of the State attribute, 
Cause invocation of the Procedure for Event Transition Processing (see 15.1.4.2) for this Event Enrollment Object. If 
the referenced Event Condition Object becomes unavailable for use, for example the referenced Event Condition Object is 
deleted as a result of a Domain deletion or application association termination, the value of this attribute shall become 
UNDEFINED. 

Event Condition Transitions 

When the Event Enrollment Object references a monitored Event Condition, the Event Condition Transitions attribute 
shall contain the set of Event Condition transitions which is to invoke the Procedure for Event Transition Processing (see 
15.1.4.2) for this Event Enrollment Object. It shall consist of any non-empty set composed of members Chosen fiom the ele- 
ments DISABLED-to-ACTIW, DISABLED-to-IDLE? IDLE-to-ACTIVE, IDLE-to-DIS-LED, ACTIVE-to-IDLE, ACTIVE- 
to-DISABLED, ANY-to-DELETED. For a notification Event Enrollment Object, if the value of the Event Enrollment object’s 
Alarm Acknowledgement Rule attribute is not equal to NONE, then this attribute shall include transitions to the ACTIVE 
state. If the ACK-ALL Alarm Acknowledgement Rule is specified, then this attribute shall also include transitions to the 
IDLE state. 

When the Event Enrollment Object references a network-triggered Event Condition Object, this attribute shall specify the 
empty set and the Procedure for Event Transition Processing (see 15.1.4.2) for this Event Enrollment shall be executed only 
when the event is explicitly triggered by an MMS-client using the WggerEvent Service, when the network-triggered event 
occurs as a result of an autonomous VMD action, or when the specified network-triggered Event Condition Object is utilized 
as an Acknowledgement Event Condition and is triggered by an MMS-client using the AcknowledgeEventNotification 
semce. 

Application Association Local Tag 

The Application Association Local Tag attribute identifies locally the application association and abstract Syntax which 
shall be used for: 

4 

W 

This 
be: 

4 

4 

EventNotifications in the case of notification Event Enrollment objects, and 

providing the value of the Application Association Identifier attribute of the Transaction Object created during exe- 
cution of MMS Services modified by the AttachToEventCondition modifier. 

attribute cannot be reported through any of the MMS Services. The Abstract Syntax component of this attribute shall 

the abstract Syntax in use on the application association over which the DefineEventEnrollment Service request or 
AttachToEventCondition modifier was received, or 

as specified locally if the Event Enrollment Object is created outside of MMS. 

If the application association terminates, or never existed (i.e. an Event Enrollment Object was created on behalf of a 
“third Party,” or an MMS-User other than the MMS-User creating this Event Enrollment Object, and for which there was 
not a current application association), the value for the Application Association Local Identifier component of this attribute 
shall be UNDEFINED. 

Invoke ID 

The Invoke ID attribute shall exist only for modifier Event Enrollment objects. It shall contain the Invoke ID of the 
Transaction Object (described in 7.2.11) of the modified Service. 

Remaining Acceptable Delay 

The Remaining Acceptable Delay attribute shall errist only for modifier Event Enrollment objects. It shall contain either 
the value FOREVER or the remaining duration of time in seconds for which the MMS-user requesting the modifier Event 
Enrollment Object is willing to wait for the specified Event Condition transitions to occur. If more than one modifier 
Event Enrollment Object is specified for an Event Condition Object: this attribute shall indicate separately the remaining 
acceptable delay for each modifier Event Enrollment Object following commencement of modifier processing. 
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When a modifier Event Enrollment objed is created and the Acceptable Delay Parameter is provided, the value of the 
Acceptable Delay Parameter is substituted into the value of the Remaining Acceptable Delay attribute. The VMD shall 
manage the value of this attribute as a representation of a timer, where the decrementation Biom the initial value begins 
immediately following the beginning of modifier processing under control of the Transaction Object (see 7.2.10.) If the 
value of this attribute becomes Zero, the Procedure for Event Enrollment Deletion (15.13.2.4) shall be followed and the 
influence of the modifier Event Enrollment Object on the fiansaction Object shall no longer be considered by the VMD. 

Notification Lost 

The Notification Lost attribute shall exist only for notification Event Enrollment objects. The value of this attribute 
shall be true during periods of time when invocation of the Procedure for Event Transition Processing (see 15.1.4.2) has 
been modified due to resource limitations at the VMD, or if a notification cannot be sent due to the inability of the 
VMD to establish an application association for Event Enrollment objects having a value for the Duration attribute of 
PERMANENT. Otherwise, the value of the Notification Lost attribute shall be false. During the interval in which the 
Procedure for Event Transition Processing (see 15.1.4.2) has been modified due to lack of resources at the VMD, transitions 
of the Event Condition object’s State attribute shall not invoke additional Tsansition Processing procedures. 

Event Action Reference 

The Event Action Reference attribute shall exist onlv for notification Event Enrollment objects. Its value may be UN- 
SPECIFIED, indicating that the Event Enrollment reiuests only an EventNotification, or it mav contain a reference to an 
Event Action Object, indicating that the Event Enrollment requests an EventNotification cont&ning the result, of execu- 
tion of the specified Event Action. In the case that the Object referenced by the Event Action Reference attribute becomes 
unavailable, for example as a result of deletion of a Domain or termination of an application association, the value of this 
attibute shall become UNDEFINED. 

Acknowledgement Event Condition Reference 

The Acknowledgement Event Condition Reference attribute shall exist only for notification Event Enrollment objects. Its 
value may be UNSPECIFIED, indicating that an acknowledgement Event Condition has not been specified for the Event 
Enrollment Object, or it may contain a reference to a network-triggered Event Condition Object, which shall serve as 
the acknowledgement Event Condition. In the case that the Object referenced by the Acknowledgement Event Condition 
Reference becomes unavailable, for example through the result of deletion of a doxnain or termination of an application 
association, the value of this attribute shall become UNDEFINED. 

Duration 

The Duration attribute shall exist only for notification Event Enrollment objects. Its value shall indicate the duration of 
the Event Enrollment Object and may have either of two values. 

CURRENT - shall indicate that the Event Enrollment Object is defined for the life of the application association over which 
the Event Enrollment Object was defined. A reference to this application association shall be contained in the Application 
Association Local Identifier component of the Application Association Local Tag attribute. 

PERMANENT - shall indicate that the Event Enrolhnent Object is defined for the life of the VMD unless explicitly deleted. 

Client Application 

The Client Application attribute shall only exist for notification Event Enrollment objects. It shall contain the identification 
of the enrolled client application and shall be of type Application Reference. 

Additional Detail 

The Additional Detail attribute shall exist for notification Event Enrollment objects only. The Additional Detail attribute 
shall maintain application and device-class specific state information. The semantics for this attribute shall be specified 
by a Companion Standard. If the abstiact Syntax defined in this part of ISO/IEC 9506 has been used for definition of the 
Event Enrollment Object, then this attribute aha11 not exist. 
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Alarm Acknowledgement Rule 

NOTE 1 - In the following discussions, “required” acbowledgements arc acknowledgements which are required by ISO/IEC 
9506. “Allowed” acknowledgements are acknowledgements which may, at the discretion of the MMS-User issuing the acknowledgement, 
be transmitted to the MMS-user issuing the Event Notifkation, but they should have the effect only of updating the Tirne Active 
Acknowleged attribute, or Time Idle Acknowledged attribute of the spectied Event Enrollment Object, or invoking the Procedure for 
Event Ti-ansition Processing (sec 15.1.4.2) for an Acknowledgement Event Condition if one has been specified. 

The Alarm Acknowledgement Rule attribute shall exist orily for notification Event EnroTlment objects which reference a 
monitored Event Condition Object. It shall indicate the level of acknowledgement required for EventNotification Service 
instances generated as a result of the Event Enrollment. The value of this attribute shall determine whether or not the 
Event Enrollment Object shall be considered for inclusion in alarm enrollment summaries. This attribute shall contain 
one of the following values: 

NONE - The Event Enrollment Object shall not be included in alarm enrollment summaries. Acknowledgements to 
EventNotifications under the auspices of these Event Enrollment objects are allowed, but have no effect on the state of 
the Event Enrollment obj ect. 

NOTE 2 - The event, transition should not represent a Situation which requires acknowledgement from the enrolled client. 

SIMPLE - Ackn ovb e 71 d gement shall be allowed but. not required for notifications speci@ing a transition to the ACYIWE 
state, and shall have an effect on the State attribut;e of the Event Enrollment Object. Acknowledgement for notifications 
specifying a transition to the IDLE state shall be allowed and shall have no effect on the State attribute of the Event 
Enrollment Object. 

The attributes 
eliminate it. 

of this Event Enroll.ment Object shall be included in alarm enrollment summaries unless the filter criteria 

ACK-ACTIVE - Acknowledgement shall be required for notifications specifying a transition to the ACTIVE state. Ac- 
knowledgement shall be allowed for notifications specifying a transition to the IDLE state but shall have no effect on the 
State attribute of the Event Enrollment Object. This Event Enrollment shall be included in alarm enrollment summaries 
unless the filter criteria eliminate it. 

ACK-ALL - Acknowledgement shall be required for all notifications specifying a transition to the ACTIVE or the IDLE 
state. This Event Enrollment shall be included in alarm enrollment summaries unless the filter criteria eliminate it. 

The value of the State attribute and the value of the Alarm Acknowledgement Rule attribute shall determine the complexity 
of the state table of the Event Enrollment Object (sec 15.32). 

NOTE 3 - Acknowledgement should never be allowed for an event notification specifying the DISABLED state. 

Time Active Acknowledged 

The Time Active Acknowledged attribute shall only exist for notification Event Enrollment objects which reference a mon- 
itored Event Condition Object. The value of the Time Active Acknowledged attribute shall only be meaningful when the 
the value of the Event Enrollment object’s Alarm Acknowledgement Rule is not equal to NONE. The Time Active Acknowl- 
edged attribute shall record the time (date and time of day or Time Sequence Identifier) at which an acknowledgement for 
the most recently detected transition of the Event Condition Object to the ACTIVE state was received from the enrolled 
client. If ‘Chis acknowledgement has not been received, the value of the Time Active Acknowledged attribute shall be 
UNDEFINED. 

Time Idle Acknowledged 

The Time Idle Acknowledged attribute shall exist only for notification Event Enrollment objects which reference a mon- 
itored Event Condition Object. The value of the Time Idle Acknowledged attribute shall only be meaningful when the 
vaiue of the Event. Enrollment object’s Alarm A&nowledgement Rule is not equal to NONE. The Time Tdle Acknowledged 
attribute shall record the time (date and time of day or Time Sequence Identifier) at which an acknowledgement for the 
most recently detected transition of the Event Condition Object to the IDLE state was received. If this acknowledgement 
has not been received, the value of the Time Idle Acknowledged attribute shall be UNDEFINED. 

State 
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The State attribute shall maintain the current state of the Event Enrollment Object. At any instant an Event Enrollment 
Object has a major state, which is equal to the state of the Event Condition Object referenced by the Event Condition 
Reference attibute of the Event Enrollment Object. If the referenced Event Condition Object has become unavailable, 
either through the deletion of a domain or the loss of an application association, the major state shall be equal to the last 
known state of the Event Condition Object. 

Depending upon the value of the Event Enrollment object’s Alarm Acknowledgement Rule attribute, the Event Enrollment 
Object may also have an implied minor state. The minor state shall indicate whether or not the Event Enrollment Object 
is waiting for a required acknowledgement f+om the client for an Event Condition Object transition to the ACTIVE or the 
IDLE state. The meaning of the various minor states is as follows: NO-ACK-A - The minor state NO-ACK-A shall indicate 
that a required acknowledgement for a transition of the Event Condition Object to the ACTM3 state has not been received 
from the client. This minor state is defined for the ACTIVF major state of Event Enrollment objects which specify an 
Alarm Acknowledgement Rule attribute value equal to SIMPLE, ACK-ACTIVE or ACK-ALL. It is also defined for the 
IDLE major state of Event Enrollment objects which specify a value for the Alarm Acknowledgement Rule attribute equal 
to ACK-ACTIVE or ACK-ALL. 

When in the ACTIVE major state, the NO-ACK-A minor state shall indicate that the value of the Event Enrollment object’s 
Time Active Acknowledged attribute is either UNDEFINED or is earlier than the value of the Event Condition object’s 
Time Of Last Transition To Active attribute. 

When in the IDLE major state, the NO-ACK-A minor state shall indicate that the value of the Event Condition object’s 
Time Of Last Transition To Active attribute is not equal to UNDEFINED and that the value of the Event Enrollment 
object’s Time Active Acknowledged attribute is either UNDEFINED or earlier in time than the value of the Event Condition 
object’s Time Of Last Transition To Active attribute. 

NO-ACK-1 - The minor state NO-ACK-1 shall indicatz that a required acknowledgement for a transition of an Event 
Condition Object to the IDLE state has not been received from the client. This minor state is only defined for the IDLE 
major state of Event Enrollment objects which contain a value for the Alarm Acknowledgement Rule attribute equal to 
ACK-ALL. It shall indicate that the required acknowledgement for a previous transition to the ACTIVE state, if any, has 
been received and that the value of the Event Enrollment object’s Time Idle Acknowledged attribute is either UNDEFINED 
or is earlier than the value of the Event Condition object’s Time Of Last Transition To Idle attribute. 

ACKED - The minor state ACKED shall indicate that all required acknowledgements have been received £rom the client. 

The structure of the State attribute shall consist of three components: the value of the major state, the value of the minor 
state, and a Reportable component, which is reported to the MMS Client through the MMS Services. 

The value of the Reportable component. of the State attribute shall be equal to the major state if no minor state is implied, 
otherwise the value of Reportable component of the State attribute shall be equal to the concatenation of the major and 
minor states. 

15.1.3.2 OperatIons on Event Enrollment 

The Services and modmer which operate upon Event Enrollment objects are: 

a) DefineEventEnrollment - This Service may be used to create a notification Event Enrollment Object. 

b) AlterEventEnrollment - This Service may be used to modify certain attributzs of a notification Event Enrollment 
Object referencing a monitored Event Condition Object. 

C> 

d) 

DeleteEventEnrollment - This Service may be used to delete one or more notification Event Enrollment obje&. 

GetEventEnrollmentAttributes - 
obj eds. 

This Service obtains the descriptive attributes of one or more Event Enrollment 

ReportEventEnrollmentStatus - This Service obtains the current Status attributes of an Event Enrollment Object. 

f ) EventNotification - This Service notifies a client of an event condition transition for whkh the client is currently or 
permanently enrolled to receive notifications. 
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AcknowledgeEventNotification - This Service updates an Event Enrollment object’s Time Active Acknowledged at- 
tribute, or Time Idle Acknowledged attribute, or both, unless the value of the Alarm Acknowledgement Rule attribute 
is equal to NONE. 

GetAlarmSummary - This Service is provided as the means whereby a client MIMS-user may request summary 
information from the VMD about the current Status of monitored Event Condition objects and related attributes of 
their referenced notification Event Enrollment objects. 

GetAlarrnEnrollmentSummary - This Service is provided as the means whereby a client MMS-user may request 
summary inforrnation from the VMD about the current alarm Status of notification Event Enrollment objects and 
related attributes of their referenced monitored Event Condition objects. 

Attach To Event Condition - This Service modifier creates a modifier Event Enrollment. 

15.1.4 Event Detection and Notification 

A VMD which supports the event management model shall be responsible for servicing events which are defined at the 
VMD. This requires that the VMD detect state changes for enabled monitored Event Condition objects, detect the deletion 
of referenced Event Condition objects, detect the occurrence of autonomous network-triggered events or accept requests 
to trigger network-triggered Event Condition objects, or any combination of the above actions and process these changes 
(or trigger requests) in Order to execute the Procedure for Event Transition Processing (see 15.1.4.2) for each client which 
has enrolled for the state Change (or for the TriggerEvent request.} 

The procedures which specify the requirements for event monitoring and transition processing are given below. 

15.1.4.1 Ptocedure for Event Condition Monitoring 

The VMD shall be responsible for detecting changes (transitions) in the state of enabled monitored Event Condition objects 
(whether defined by DefineEventCondition, or by local means), detecting occurrence of autonomous network-triggered 
events, and for accepting requests to trigger network-triggered Event Condition objects. When any of these occur, the 
procedure for event transition processing (15.1.4.2) shall be executed. 

Determination of the value of the State attribute of an enabled monitored Event Condition Object requires evaluation of 
the Event Condition object’s state on a timely basis following a Change in the determined value of the referenced boolean 
variable, where the value of the Monitor-ed Variable Reference attribute is not equal to UNSPECIFIED. In this case 
the monitored variable is represented by the Variable Object referenced in the Monitor-ed Variable Reference attribute 
of the Event Condition Object. In the case where the value of the Monitored Variable Reference attributi is equal to 
UNSPECIFIED, the determination of the value of the State attribute shall be a local matter. The decision as to when 
state evaluation is to be accomplished shall be a local (to the VMDj matter. The Priority attibute and the Evaluation 
Interval attribute of the Event Condition Object are provided as guidance in making this decision 

15.1.4.2 Procedure for Event Transition Processing 

The procedure for Event Transition processing shall be executed: 

1) when a Change in the state (to ACTIVE or IDLE) of an enabled monitored Event Condition Object is detected; 

2) when the value of the Enabled attribute of a monitored Event Condition Object is changed &om true to false (by use 
of the AlterEventConditionMonitoring Service, or by local means); 

3) when a request to trigger a network-triggered Event Condition Object is received; 

4) when an autonomous network-triggered event occurs; 

5) when the Event Condition Transitions attribute of an Event. Enrollment Object con+ains the value ANY-TO-DELETED 
and the value of the Event Condition Reference attribute becomes UNDEFINED (as a result of deletion of the 
referenced Event Condition Object); or, 
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6) when the Event Condition Transitions attribute of an Event Enrollment Object contains the value AIW-TO-DELETED 
and the value of the Monitored Variable Reference attribute of a monitored Event Condition Object, referenced by the 
Event Condition Reference attribute of the Event Enrollment Object, becomes UNDEFINED (as a result of deletion 
of a domain or loss of an application association). 

This procedure shall involve the following actions: 

NOTE 1 - The mechanisms described in this clause describe the logical Operation required for the Procedure for Event Transition 
Processing. Implernentations may choose other methods of intemal Operation, as long as the externally visible characteristics described 
in this clause arc maintained. 

a) The Procedure for Event Condition Object Update (15.1.4.2.1) shall be executed. 

b) The Procedure for Event Condition Object Attribute Value Capture (15.1.4.2.2) shall be executed. 

C) The Procedure for Event Enrollment Object Attribute Value Capture (15.1.4.2.3) shall be executed. 

d) The Procedure for Event Enrollment Object Update (15.1.4.2.4) shall be executed. 

e) The Procedure for Event Action Execution (15.1.4.2.5) shall be executed. 

f > The Procedure for Establishment of an Application Association for Notification (15.1.4.2.6) shall be executed. 

g) The Procedure for Invoking an Event Notification (15.1.4.2.7) shall be executed. 

NOTE 2 - The actual invocation of the EventNotification Service (including the execution of the applicable Event Action, if any) 
should occur as the captured information is processed, on a timely basis, in the sequence (within a @ven priority) in which it was captured. 

Esch of the above procedures shall be executed as an atomic entity, to the extent that a specific procedure or, where a 
procedure includes multiple iterations, each iteration shall succeed or fail as a discrete element. Failure of a specific 
procedure or iteration is defined as the inability to successfullv complete the procedure, for any reason. Y 

NOTE 3 - The action to take when there are multiple transitions from different Event Condition objects to process concurrently, 
or when an additional transition of the Event Condition Object currently being processed is detected during and Prior to completion of the 
Procedure for Event Transition Processing, is a local matter. The Priority and Severity attributes are provided as guidance to the VMD 
in this matter, and the Notifkation Lost attribute is provided as a means for the VMD to decke tc the client its inability to completely 
process the detected transitions. 

It is possible that due to resource limitations at the VMD, it may be temporarily not possible to complete a specific 
procedure or iteration. In this case, the VMD may declare the procedure or iteration to have failed, or may suspend 
processing of the procedure or iteration until resources become available. The determination of whether to decke failure 
or temporarily suspend processing shall be a 104 matter. The decision criteria used in making this determination shall 
be reflected in the PICS, as defined in ISO/IEC 9506-2, clause 18. 

For a given Event Enrollment, if the Procedure for Event Action Execution is completed successfully, then the Procedure 
for Invoking an Event Notification shall be executed. Logically, the effect of failure of any specific procedure is specified 
below. 

,) Failure of the Procedure for Event Condition Object Update shall result in complek failure of the Procedure for Event 
Transition Processing. The value of the Notification Lost attribute for all Event Enrollment objects referenced by the 
List Of Event Enrollment Reference attribute of the Event Condition Object shall, if possible, be set to true. 

) Failure of the Procedure for Event Condition Object Attribute Value Capture shall result in complete failure of 
the Procedure for Event Transition Processing. The value of the Notification Lost attribute for all Event Enrollment 
objects referenced by the List Uf Event Enrollment Reference attribute of the Event Condition Object shall, if possible, 
be set to true. 

C> Failure of anv iteration of the Procedure for Event Enrollment Object Attribute Value Capture shall result in can- 
cellation of the EventNotification Service for the enrolled client. The value of the Notification Lost attribute of the 
specific Event Enrollment Object shall, if possible, be set to true. If the List Of Event Enrollment Reference attribute 
of the Event Condition Object contains only one reference to an Event Enrollment Object, or if it is not possible to 
complete one iteration, the entire Procedure for Event Transition Processing shall be considered to have failed. 
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d) Failure of any iteration of the Procedure for Event Enrollment, Object Update shall result in cancellation of the 
EventNotification Service for the enrolled client. The value of the Notification Lost attribute of the specific Event 
Enrollment Object shall, if possible, be set to true. If the List Of Event Enrollment Reference attribute of the Event 
Condition Object should contain only one reference to an Event Enrollment Object, or if it is not possible to complete 
one iteration, the entire Procedure for Event Transition Processing shall be considered to have failed. 

e) Failure of an iteration of the Procedure for Event Action Execution shall result in the value false appearing in the 
Success or Failure Parameter of the EventNotification Service, when issued. Failure of the Rocedure for Event Action 
Processing shall not otherwise affect the J?rocedure for Event Transition Processing. 

f > Failure of an iteration of the Rocedure for Establishment of an Application Association for Notification shall result 
in cancellation of the EventNotification Service for the enrolled client. The value of the Notification Lost attribute 
of the specific Event Enrollment Object shall, if possible, be set to false. If the List Uf Event Enrollment Reference 
attribute of the Event Condition Object should contain only one reference to an Event Enrollment. Object, or if it is nat. 
possible to complete one iteration, the entire FVocedure for Event Transition Processing shall be considered to have 
failed. 

SJ Failure of an iteration of the Procedure for Invoking an Event Notification shall result in cancellation of the EventKo- 
tification Service for the enrolled client. The value of the Notification Lost attribute of the specific Event Enrollment 
Object shall: if possible, be set tc false. If the List Of Event Enrollment Reference attribute of the Event Condition 
Object should contain only one reference to an Event Enrollment object’ or if it is not possibie to complete one iteration, 
the entire Procedure for Event Transition Processing shall be considered to have failed. 

15.1.4.2.1 Procedure for Event Condition Object Update 

This procedure shall be executed following determination of a Change in the value of the State attribute of the Event 
Condition Object. The procedure involves the following actions: 

4 

b) 

Capture the time of determination (time of day or Time Sequence Identifier) of the new value of the State attribute. 

Alter the Event Condition object’s State attribute to the new state, as required. 

4 If the Event Condition Object is a monitored Event Condition Object and the new state is ACTIVE, replace the Time Of 
Last Transition To Active attribute value with the captured time (date and time of day or ‘Firne Sequence Identifier). 

d) If the Event Condition Object is a monitored Event Condition Object and the new state is IDLE, replace the Time Uf 
Last Transition ‘Io Idle attribute with the captured time (date and time of day or Time Sequence Identifier). 

15.1.4.2.2 Procedure for Event Condition Object Attribute Value Capture 

This procedure shall be executed to Capture the values of the attributes of the Event Condition Object which are required 
in Order to issue the EventNotification Service. The values of the following attributes of the Event Condition Object shall 
be captured: 

4 EventJ Conditicn Name. 

b) The value of the State attribute. 

4 The value of the Severity attribute. 

15.1.4.2.3 Procedure for Event Enrollment Object Attribute Value Capture 

This procedure shall be executed for each enrolled Event Enrollment Object which specifies the current transition of the 
Event Condition Object in the value of the Event Condition Transitions attribute. For each Event Enrollment Object 
specifying the value of the current transition in the Event Condition Transitions attribute, the values of the following 
attributes of the Event Enrollment Object shall be captured: 

4 Event Enrollment Name. 

W Application Association Local Tag 
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C) Notification Lost 

d) Event Action Reference 

e) Client Application 

Alarm Acknowledgement Rule 

The time of transition captured during the Procedure for Event Condition Object Update and the attribute values captured 
from the Event Condition and Event Enrollment objects shall be retained until the Procedure for Invoking the Event 
Notification Service (15.1.4.2.7) is completed. 

15.1.4.2.4 Procedure for Event Enrollment Object Update 

For each Event Enrollment Object referenced bv the Event Condition object’s List Uf Event Enrollment Reference attribute 
and specifying the current transition, one of the following sub-procedures shall be executed. 

4 If the Event Enrollment Object is a notification Event Enrollment Object, then: 

1) if the Event Condition object’s new State attribute value is ACTIVE, replace the Event Enrollment object’s Time 
Active Acknowledged attribute with the value UNDEFINED; 

2) if the Event Condition object’s new State attribute value is IDLE, replace the Event Enrollment objed’s Time 
Idle Acknowledged attribute with the value UNDEFINED; 

b) if the Event Enrollment Object is a modifier Event Enrollment Object, continue processing of the ‘Ikansaction Object 
as defined in 7.2.10.2. 

NUTE - Transition processing should not wait for processing of the ‘Ikansaction Object. 

15.1.4.2.5 Procedure for Event Action Execution 

When the Event Action Reference attribute of an Event Enrollment Object contains a reference to an Event Action Object, 
the VMD shall create a Transaction Object (see 7.2.10) containing the following elements: 

4 

b) 

a unique locally assigned Invoke ID attribute, 

a locally assigned Application Association Identifier, 

4 a List Uf Pre-Execution Modifier attribute equal to the Event Action object’s List Uf Modifier attribute, 

4 a Current Modifier Reference attribute initialized to refer to the first modifier in the List of Pre-Execution Modifier 
attribute, 

4 a Confkmed Service Request attribute equal to the value of the Event Action object’s Confirmed Service Request 
attribute, 

an empty List Uf Post-execution Modifier attribute and a Cancelable attribute initialized with a value equal to false. 

The procedure for transaction processing (see 7.2.10.2) shall then be executed. The result of the execution of this procedure 
shall be used to supply the value of the Success Ur Failure Parameter in the Event Notification request Service primitive 
and either the Confirmed Service Response Parameter or the Confirmed Service Error Parameter (depending on success 
or failure of the confirmed Service) of the Action Result Parameter of the EventNotification Service request. 

NUTE - ‘Lkansaction processing results in the consumption of resources and tan potentidy result in error conditions related 
to bufficient resources if care is not taken during application design. In addition, the Transaction Object created, as a result of an 
Event Action execution, reduces the nurnber of available outstanding confkmed service invocations, as limited by the maximum number 
of Services outstanding parameters negotiated through the Initiate Service As described in 8.2.1.2. If this limit is exceeded, the result of 
the Event Action (upon attempt to create the Gansaction Object) may be a service error specifvinrr a resource Problem. 
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If the value of the Event Action Reference attribute of the Event Enrollment Object has become UNDEFINED as a result of 
Domain deletion or loss of an application association, the value of the Success Ur Failure Parameter of the EventNotification 
Service request shall be false and the value of the Confirmed Service Error Parameter of the EventNotification Service 
request shall be OBJECT-UNDEFINED. 

15.1.4.2.6 Procedure for Establishment of an Application Association for Notification 

For each Event Enrollment Object specifying the value of the current transition in the Event Condition Transitions at 
tribute, the application association to be used for transmission of EventNotification Service primitives issued as a result 
of a notification Event Enrollment shall be established as specified below. 

a> If the value of the Duration attribute of the Event Enroliment Object is equal to CURRENT, then the application 
association and abstract Syntax specified by the Application Association Local Tag attribute of the Event Enrollment 
Object shall be used for invoking the EventNotification Service. If this application association terminates for any 
reason, the Event Enrollment Object, and all pending event notifications for it, shall be deleted. 

b) If the Duration attribute of the Event Enrollment Object is equal to PERMANENT, then the application association 
to be used shall be determined as follows: 

11 The application association identified by the Application Association Local Tag attribute of the Event Enrollment 
Object shall be used if: 

i> 

ii) 

the application association still exists; 

the application association is with the client specified by the Client Application attribute of the Event 
Enrollment Object and uses the abstract Syntax specified in the Application Association Local Tag attribute; 

iii) the client supports VMD initiation of the EventNotification Service. 

2) Utherwise, any currently active application association between the VMD and the enrolled client using the 
abstract Syntax specified in the Application Association Local Tag attribute of the Event Enrollment Object shall 
be used, as long as initiation of the EventNotification Service by the VMD has been negotiated for the application 
association. 

3) If no suitable application association exists between the VMD and the enrolled client, then the VMD shall attempt 
to establish a suitable application association with the enrolled client using the abstract Syntax specified in the 
Application Association Local Tag attribute of the Event Enrollment Object (see the Initiate Service). If this 
succeeds, the newly established application association shall be used. 

If it is not possible to establish an application association for the Event Enrollment, then the VMD may attempt to retry the 
establishment process on a periodic basis, or it may delete the Event Enrollment Object and all pending event notifications 
requested by it. The action to be taken shall be a local decision of the VMD. 

NUTE - Deletion of the Event Enrollment Object should be perf’ormed as a last resort. 

15.1.4.2.7 The Procedure for Invoking an Event Notification 

For each Event Enrollment Object specifying the value of the current transition in the Event Condition Transitions atr 
tribute, this procedure shall be executed in Order to process the captured information and issue an EventNotification 
Service request. 

After determining the result of the execution of the Event Action (if applicable, see 15.1.4.2.5,) and using the application 
association with the client (see 15.1.4.2.6), the EventNotification Service request primitive shall be issued. The derivation 
of the Parameters of the EventNotification Service request is specified below. 

4 The Event. Enrollment Name Parameter shall be equal to the value captured from the Event Enrollment Name 
attribute of the Event Enrollment Object. 

b) The Event Condition Name Parameter shall be equal to the value captured from the Event Condition Name attribute 
of the Event Condition Object. 
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4 

4 

e) 

f > 

9) 

h) 

The Severity Parameter shall be equal to the value captured from the Seventy attribute of the Event Condition Object. 

The Current State Parameter shall be equal to the value captured from the State attribute of the Event Condition 
Object. 

The Transition Time Parameter shall be equal to the time captured when the transition of the Event Condition object’s 
State attribute was determined. 

The Notification Lost Parameter shall be equal to the value captured from the Notification Lost attribute of the Event 
Enrollment Object. 

The Alarm Acknowledgement Rule Parameter shall be equal to the value captured fi-om the Alarm Acknowledgement 
Rule attribute of the Event Enrollment Object. 

The Action Res-ult Parameter, and the included sub-Parameters of Event Action Name, Success Or Failure, Confirmed 
Service Response or Confirmed Service Error, shall be derived from the result of executing the Event Action specified 
by the referenced Event Action Object, if any. If no Event Action Object is referenced by the Event Enrollment Object, 
these Parameters shall not be included in the EventNotification Service requeet. 

Following successful completion of an iteration of the Procedure for Invoking an Event Notification, the value of the 
Notification Lost attribute of the specific Event Enrollment Object shall be set to false. 

NOTE - There is an implied time skew between the time in the 
Action result. Implernentations should attempt to minimize this time. 

notification and the time of the values reported by the Event 

15.1.4.3 Procedure For Acknowledgement of Event Notifications 

Acknowledgements for Event Notifications initiated during the Procedure for Event Transition Processing shall take one 
of two forms: 

A simple acknowledgement shall consist of an acknowledgement for a specified transition, within the scope of a Single 
Event Enrollment Object. 

A group acknowledgement shall provide the capability to allow an acknowledgement from any member of a specified group 
of Event Enrollment objects to suffice for required acknowledgements from all members of the group, and shall further 
provide a notification to all members of the group that acknowledgements have Seen received. 

Group enrollments which support group acknowledgements shall be represented as multiple Event, Enrollment. objects 
which reference a transition of a monitored or network-triggered Event Condition Object associated with tne application 
to which the VMD has been applied. This Event Condition Object. shall be referred to as the “process” Event Condition 
Object. Group Enrollments shall additionally reference a network-triggered Event Condition Object which shall serve as 
an “acknowledgement” Event Condition Object, where the receipt of an acknowledgement f?om any member of the group 
is treated as a distinct event. An MMS-User acknowledging an Event Notification conveying the transition of a process 
Event Condition Object may optionally specifv the name attribute of an acknowledgement Event Condition Object which, 
when triggered, results in the execution of the Procedure for Event Transition Processing, (sec 15.1.4.2! for enrollees of the 
acknowledgement Event Condition Object, communicating via Event Notifications the fact that one member of the enrolled 
group has acknowledged the transition of the process Event Condition Object. Figure 14 Shows the relationships between 
the process Event Condition Object, Event Enrollment objects, and the acknowledgement Event Condition Object. 

When an acknowledgement is received (via the AcknowledgeEventNotification Service) for a transition of an Event Con- 
dition Object, The VMD shall consider the Event Enrollment Object for which the acknowledgement was received to be an 
“acknowledged” Event Enrollment Object, and shall execute the following procedure for the acknowledged Event Enrollment 
Object. 

a) If the attributes of the acknowledged Event Enrollment Object indicate that an acknowledgement for the specified 
state Change (both state and time) has already been received, no action shall be taken. 
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b) 

C> 

d) 

e> 

r> 

9) 

Process Acknowledgement 
Event Event 

Condition Condition 

Figure 14 - Relationships Between Process Event Condition Objects, Notification 
Event Enrollment Objects and Acknowiedgement Event Condition Objects 

NOTE - This may occur due to the possibility of multiple invocations of the EventNotification being issued by the VMD. 

Otherwise, if the Acknowledged State Parameter is not equal to the current value of the State attribute of the Event 
Condition Object referenced by the acknowledged Event Enrollment Object, or if the ‘Firne Of Acknowledged Transition 
Parameter is not equal to the current value of the Time Of Last Transition To Active attribute or the Time Of Last 
Transition To Idle attribute (as applicable to the Acknowledged State) of the Event Condition Object referenced by 
the acknowledged Event Enrollment Object, then no action shall be taken. 

Otherwise. if the value of the Acknowledged State Parameter is ACTIVE, then the acknowledged Event Enrollment 
object’s Time Active Acknowledged attribute shall be replaced by the current time (date and time of day or Time 
Sequence Identifier). 

Otherwise, if the value of the Acknowledged State Parameter is IDLE, then the acknowledged Event Enrollment 
object’s Time Idle Acknowledged attribute shall be replaced by the current time (date and time of day or Time 
Sequence Identifier). 

If the value of the Alarm Acknowledgement Rule attribute of the acknowledged Event Enrollment Object is not equal 
to SIMPLE or NONE, and the acknowledged transition corresponds to a required acknowledgement, the requirement 
shall be considered satisfied. 

If the Acknowledgement Event Condition Parameter has been provided, the network-triggered Event Condition Object 
specified by the value of this Parameter shall be located and triggered. The Procedure for Event Transition Processing, 
(sec 15.1.4.2) shall be followed for the processing of the network-triggered Event Condition Object thus triggered. 

If the Acknowledgement Event Condition Parameter has been provided, the VMD shall search the List Of Event 
Enrollment Reference attribute of the specified network-triggered Event Condition Object, and (with the exception of 
the acknowledged Event Enrollment Object) for each Object referenced by the list the VMD shall: 

1) Replace the value of the Time Active Acknowledged attributed, or the value of the Time Idle Acknowledged 
attribute, as appropriate, using the value and attribute name specified in the foregoing procedure for the ac- 
knowledged Event Enrollment Object. If the foregoing procedure resulted in no Change to either the Time Active 
Acknowledged attribute or the Time Idle Acknowledged attribute, then no action is taken. 

2) Eliminate any requirements for acknowledgement for notification of the specified transition of the process Event 
Condition Object which may exist. 
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15.2 DefineEventCondition Service 

The DefineEventCondition Service shall provide a mechanism whereby a client MMS-user may request the creation of an 
Event Condition Object at a VMD. 

15.2.1 Structure 

The structure of the component Service primitives is shown in Table 68. 

Tabie 68 - DefineEventCondition Service 

Parameter Name 

Argument (COMP) 
Event Condition Name 
Ctass 
Priority 
Severity 
Alarm Summary Reports 
Monitored Variable 
Evaluation Interval 

Result(+) (COMP) 

Result(-) 
Error Type 

Recl ind RsP 

M(=) 
W=) 
W=) 
M(=) 
M(=) 
C(=) 
C(=) 
C(=) 

Cnf 

L 

.L 

1 0 M= 

CBB 

152.1 .l Argument 

This Parameter shall convey the Parameters of the DefineEventCondition Service request. 

15.2.1 .l .1 Event Condkion Name 

The Event Condition Name Parameter, of type Object Name, shall contain the name to be assigned to the created Event 
Condition Object. It shall uniquely identify the Event Condition Object. 

15.2.1 .1.2 Class - 

The Class Parameter, of type EC Class, shall contain the value of the Event Condition object’s Class attribute. The 
semantics and allowed values for this attribute are defined in 15.1.1.1. 

15.2.1.1.3 Priority 

The Priority Parameter, of type Priority, shall contain the initial value of the Event Condition object’s l+iority att;ribub. 
The semantks and range of values for this attribute are defined in 15.1.1.1. 

15.2.1 -1.4 Severity 

The &veety Parameter, of type integer, shall contain the value of the Event Condition object’s Severity attribute. The 
semantics and range of values for this attribute are described in 15.1.1.1. 
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15.2.1.1.5 Alarm Sumrnary Reports 

This Parameter, of type boolean, shall be omitted for a network-triggered Event Condition Object. It shall be specified for 
a monitored Event Condition Object. When specified, the Alarm Summary Reports Parameter shall contain the value of 
the Event Condition object’s Alarm Summary Reports attribute. The semantics and allowed values for this attribute are 
defined in 15.1.1.1. 

15.2.1 A.6 Monitored Variable 

The Monitored Variable Parameter, of type Variable Specification, shall be a required Parameter for definition of a monitored 
Event Condition Object. It shall be omitted for definition of a network-triggered Event Condition Object. If specified, it shall 
specify a Named or Unnamed Variable Object of abstract boolean type which shall be referenced by the Event Condition 
object’s Monitor-ed Variable Reference attribute. The semantics of this attribute are given in 15.1.1.1. The attributes of 
the Variable Specification type tan be found in clause 12.5.2. 

15.2.1.1.7 Evaluation Interval 

The Evaluation Interval Parameter, of type integer, shall be a required Parameter for definition of a monitored Event 
Condition Object, otherwise it shall be omitted. It shall specifv the maximum acceptable time? in milliseconds, between 
determinations of the value of the Event. Condition object’s State attribute. The value of this Parameter shall be such that 
determination at a periodic interval less than or equal to the specified interval shall be sufficient for reliable and timely 
detection of state changes. Any integral value between zero and 2 **31 - 1, inclusive, may be specified. 

This Parameter shall be provided as guidance to the VMD. Acceptance of this value guarantees only that the VMD shall 
make every effort to honour the specified value. A VMD which determines itself, through local means, to be unable to 
honour the Service request due to resource or other limitations shall return a TIME-RESOLUTION error in response to 
the Service request. 

The actual decision to determine the value of the Event Condition object’s State attribute may be based on the passage 
of time (such as a scan cycle), on knowledge about the variable referenced by the Monitored Variable Parameter, or other 
local criteria. If the decision is to be time-based, then a non-Zero value for the Evaluation Interval Parameter shall specify 
the maximum acceptable time between determinations. A zero value shall indicate that any interval shall be acceptable. 

15.2.1.2 Result(+) 

The Result(+) Parameter shall indicate that the Service request succeeded. A successful result shall not supply Service 
specific Parameters. 

15.2.1.3 Result(-) 

The ResultG) Parameter shall indicate that the Service request failed. The Error ‘&pe Parameter, which is defined in 
detail in clause 17, shall provide the reason for failure. 

15.2.2 Service Procedure 

If the requested definition is acceptable, a new Event Condition Object shall be created and initialized as described below. 
This Object shall then become part of the state of the application association over which the requested definition was 
received, of the VMD, or of a Domain of the VMD, depending on the scope of the Event Condition Name Parameter. 
F’inally, a positive response shall be issued, indicating that the Event Condition Object has been created. 

The initial value for the attributes of the Event Condition Object (as described in 15.1.1.1) are specified below: 

4 Event Condition Name - Initialized to equal the value of the Event Condition Name parameter- 

b) MMS Deletable - Initialized to the value true. 

4 Event Condition Class - Initialized to equal the value of the Class Parameter. 
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d) 

e) 

f ) 

9) 

W 

0 

I 
1) 

kl 

1) 

m> 

n) 

State - Initialized to the value DISABLED. 

Priority - Initialized to equal the value of the Priority Parameter 

Severity - Initialized to equal the value of the Severity Parameter. 

Additional Detail - This attribute shall only be specified for communication in the abstract Syntax of a Companion 
Standard. If present, it shall be initialized in accordance with the requirements of the applicable Companion Standard 
when the DefineEventCondition Service indication was received. _ 

List of Event Enrollment Reference - Initialized to empty. 

Enabled - For a monitored Event Condition Object this attribute shall be initialized to the value false. This attribute 
shall not exist for a network-triggered Event Condition Object. 

Alarm Summary Reports - For a monitored Event Condition Object this attribute shall be initialized to equal the value 
of the Alarm Summary Reports Parameter. This attribute shall not exist for a network-triggered Event Condition 
Object. 

Monitored Variable Reference - For a monitored Event Condition Object this attribute shall be initialized to reference 
the Object specified by the value of the Monitored Variable Parameter. This attribute shall not emist for a network- 
triggered Event Condition Object. 

Evaluation Interval - For a monitored Event Condition Object this attribute shall be initialized to equal the value of 
the Evaluation Interval Parameter. This attribute shall not exist for a network-triggered Event Condition Object. 

‘Firne Of Last Transition To Active - For a monitored Event Condition Object this attribute shall be initialized to the 
value UNDEFINED. This attribute shall not exist for a network-triggered Event Condition Object. 

Time Of Last Transition To Idle - For a monitored Event Condition Object this attribute shall be initialized to the 
value UNDEFINED. This attribute shall not exist for a network-triggered Event Condition Object. 

15.3 DeleteEventCondition Service 

The purpose for the DeleteEventCondition Service is to allow a client MMS-user to request that a VMD delete one or more 
MMS defined Event Condition objects. 

15.3.1 Structure 

The structure of the comrionent Service mimitives is shown in Table 69. 

Table 69 - DeleteEventCondition Service 

Parameter Name w Ind Rsp Cnf CBB 

Argument (COMP) M M(=) 
Scope Of Delete M W=) 
Event Condition Names C C(=) 
Domain Name C C(=) 

Result(+) (COMP) S S(=) 
Candidates Not Deleted M M(=) 

ResuIt(-) S S(=) 
Error Type M M(=) 
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15.3.1.1 ArguMent 

This Parameter shall convev the Parameters of the DeleteEventCondition Service request. Y 

45.3.1.1.1 Scope Of Delete 

The Scope Of Delete Parameter shall specify the extent of delete to be attempted. This Parameter shall contain one of the 
following values: 

SPECIFIC - Shall designate the MMS-defined Event Condition objects identified by the value of the Event Condition 
Names Parameter as the only candidates for deletion. 

AA-SPECIFIC - Shall designate all MMS defined Event Condition objects whose scope is the current application association 
as candidates for deletion. 

DOMAIN - Shall designate all MMS defined Event Condition objects whose scope is the specified Domain as candidates 
for deletion. 

VMD - Shall designate all MMS defined Event Condition objects whose scope is VMD as candidates for deletion. 

Only those candidate Event Condition objects having an empty List Of Event Enrollment Reference attibute shall be 
deleted. 

15.3.1 .1.2 Event Condltion Names 

This Parameter, containing a list of one or more Event Condition Name attributes, each of type Object Name and each 
identifying an Event Condition Object, shall be specified if the value of the Scope Of Delete Parameter is equal to SPECIFIC. 
Otherwise, it shall be omitted. It shall give the names of the specific candidate Event Condition objects to be deleted. 

15.3.1 J.3 Domain Name 

This Parameter, of type Identifier, shall be specified if the value of the Scope Of Delete Parameter is equal to DOWN. 
Otherwise, it shall be omitted. It shall give the name of the Domain for which all MMS defined Event Condition objects 
are candidates for deletion. 

15.3.1.2 Rasult(+) 

The Result(+) Parameter shali indicak that the Service request succeeded. A successful result shall include the following 
Parameter. 

15.3.1.2.1 Candidates Not Deleted 

This Parameter, of type integer, shall contain a count of the number of Event Condition objects which were included in the 
scope of Event Condition objects to be deleted, but which were not deleted due to a non-empty value of the List Of Event 
Enrollment Reference attribute, or a value of false in the MMS Deletable attribute. 

15.3.1.3 Result(-) 

The Result(-) Parameter shall indicate that the Service request failed. The Error Type Parameter, which is defined in 
detail in clause 17, shall provide the reason for failure. 
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15.3.2 Service Procedure 

If the request is acceptable, for each Event Condition Object having an Event Condition Name attribute of the specified 
scope, the VMD shall verify that the Event Condition object’s List Of Event Enrollment Reference attribute is empty. If 
not empty, or if the MMS Deletable attribute has the value false, the VMD shall count the Event Condition Object as a 
Candidate Not Deleted, and shall not delete the Event Condition Object. Otherwise, the Event Condition Object shall be 
deleted and its name shall be made available for immediate redefinition. If the deletion occurs as a result of deletion of a 
Domain or loss of an application association, and the List Of Event Enrollment Reference attribute contains a reference 
to an Event Enrollment Object which specifies the transition ANY-TO-DELETED, the VMD shall execute the Procedure 
for Event Transition Processing (see 15.1.4.2) Prior to deleting the Event Condition Object. 

Finally, a positive response shall be issued, indicating the count of candidate Event Condition objects which were not 
deleted due to a non-empty List Of Event Enrollment Reference attribute, or a value of FAESE in the MMS Deletable 
attribute. 

NOTE - If this count-is not equal to Zero, the requesting MS-User (the client) may use the GetNameList Service to determine 
the Event Condition objects which were not deleted. 

Event Condition objects tan also become deleted as a result of the deletion of a Domain or loss of an application association. 
In these cases, the Event Condition Reference attribute of any Event Enrollment obiect which referred to a deleted Event Y 
Condition Object shall be set to the value UNDEFINED. 

15.4 GetEventConditionAttributes Service 

The GetEventConditionAttributes Service shall provide a mechanism whereby a client MMS-user may obtain the attributes 
of an Event Condition Object at a VMD. 

15.4.1 Structure 

The structure of the component Service primitives is shown in Table 70. 

Table 70 - GetEventCondltionAttrlbute 

Parameter Name Req 

Argument 
Event Condition Name 

(COMP) 

Result(+) (COMP) 
MMS Deletable 
Class 
Priority 
Severity 
Alarm Summary Reports 
Monitored Variable 
Evaluation lnterval 

Result(-) 
/ Error Type 

M 
M 

Ind 

MC=) 
W=) 

RsP 

S 
M 
M 
M 
M 
C 
C 
C 

S 
M 

i Service 

Cnf 

st=) 
MC=) 
W=) 
MC=) 
W=) 
C(=) 
C(=) 
C(=) 

S(=) 
W=) 

CBB 
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15.4.1 .l Argument 

This parameter- shall convey the Parameter of the GetEventConditionAttributes Service request. 

15.4.1 .l .l Event Condition Name 

This parameter-, of type Object Name, shall contain the name of the Event Condition Object for which the attributes are to 
be obtained. 

15.4.1.2 Result(+) 

The Result(+ ) Parameter shall indicate that the Service request succeeded. When a positive response is issued the following 
Parameters are supplied. 

15.4.1.2.1 MMS Deletable 

This Parameter, of type boolean, shall indicate whether (true) or not (false) the Event Condition Object may be deleted 
using the DeleteEventCondition Service. 

15.4.1.2.2 Class 

This Parameter, of type EC Class, shall contain the value of the Event Condition object’s Event Condition Class Attribute. 

15.4.1.2.3 Priority 

This Parameter, of type Priority, shall contain the current value of the Event Condition object’s Riority attribute. 

15.4.1.2.4 Severity 

This Parameter, of type integer, shall contain the value of the Event Condition object’s Severity attribute. 

15.4.1.2.5 Alarm Summary Reports 

For a monitored Event Condition Object, this Parameter, of type boolean, shall contain the value of the Event Condition 
object’s Alarm Summary Reports attribute. This Parameter shall be omitted for a network-triggered Event Condition 
Object. 

15.4.1.2.6 Monitored Variable 

For a monitored Event Condition Object, the Monitor4 Variable Parameter, of type Variable Specification, shall contain 
the value of the key attribute from the Object referenced by the Event Condition object’s Monitored Variable Reference 
attribute, unless the value of the Monitor-ed Variable Reference attribute is UNSPECIFIED, in which case this Parameter 
shall be omitted. If the Object referenced by the Monitored Variable Reference attribute becomes unavailable the Monitored 
Variable Parameter shall have the value UNDEFINED. This Parameter shall be omitted for a network-triggered Event 
Condition Object. 

15.4.1.2.7 Evaluation Interval 

For a network-triggered Event Condition Object, this Parameter, of type integer, shall be omittid. If included it shall 
contain the value of the Evaluation Interval attribute of the Event Condition Object. 
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15.4.1.3 Result(-) 

The Res&(-) Parameter shall indicate that the Service request failed. The Error Type Parameter, which is defined in 
detail in clause 17, shall provide the reason for failure. 

15.4.2 Service Procedure 

The VMD shall locate the Event Condition Object identified by the specified Event Condition Name Parameter and then 
issue a positive response containing the value of the specified attributes. 

15.5 ReportEventConditionStatus Service 

The ReportEventConditionStatus Service is provided as the means whereby a client MMS-user may obtain the Status of 
an Event Condition Object fiom a VMD. 

15.51 Structure 

The structure of the component Service primitives is shown in Table 71. 

Tabie 71 - ReportEventConditionStatus Service 

Parameter Name Req Ind Rsp Cnf CBB 

Argument (COMP) M M(=) 
Event Condition Name M W=) 

Result(+) (COMP) s SC=) 
Current State M W=) 
Number Of Event Enrollments M W=) 
Enabled C C(=) 
Time Of Last Transition To Active C C(=) 
Time Of Last Transition To ldle C C(=) 

Result(-) S S(=i 
Error Type M W=) 

15.5.1.1 Argument 

Chis Parameter shall convey the Parameter of the ReportEventConditionStatus Service request. 

15.5.1 .I .I Event Condition Name 

This Parameter, of type Object Name, shall contain the name of the Event Condition Object for which the Status report is 
requested. 

15.5.1.2 Res&(+) 

The Result(+) Parameter shall indicate that the Service request succeeded. VVhen success is indicated the following 
Parameters shall be retumed in the response primitive. 
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15.5.1.2.1 Current State 

This Parameter, of type EC Stab, shall contain the current value of the Event Condition object’s State attribute. 

15.5.1.2.2 Number Of Event Enrollments 

This Parameter, of type integer, shall contain the current count of the number of entries in the Event Condition object’s 
List Of Event Enrollment Reference attribute. 

15.5.1.2.3 Enabled 

This Parameter, of type boolean, shall contain the value of the Enabled attribute of the Event Condition Object, for a 
monitored Event Condition Object. If the Event Condition Class attribute contains the value NETWORK-TRIGGERED, 
this Parameter shall be omitted. 

15.5.1.2.4 Time Of Last Transition To Active 

For a monitored Event Condition Object having a Time Of Last Transition To Active attribute with value not equal to 
UNDEFINED? this Parameter, expressed as a date and time of dav or a Time Sequence Identifier, shall contain the 
current value of the Time Uf Last Transition To Active attribute. Otherwise, this Parameter shall be omitted. 

15.5.1.2.5 Time Of Last Transition To Idle 

For a monitored Event Condition Object having a Time Of Last Transition To Idle attribute with value not equal to 
UNDEFINED, this Parameter, expressed as a date and time of day or a Time Sequence Identifier, shall contain the 
current value of the Time Of Last Traktion To Idle attribute. Otherwise, this Parameter shall be omitted. 

15.5.1.3 Result(-} . 

The Result(-) Parameter shall indicate that the Service request failed. The Error Type Parameter, which is defined in 
detail in clause 17, shall provide the reason for failure. 

15.5.2 Service Procedure 

The VMD shall locate the Event Condition Object identified by the specified Event Condition Name Parameter and then A 
issue a positive response, containing the current values for the specified attributes and the current count of entries in the 
List Of Event Enrollment Reference attribute. 

15.6 AlterEventConditionMonitoring Service 

This Service is provided so that a client may request that the VMD alter any combination of a monitored Event Condition 
object’s Enable, Priority, Alarm Summary Reports and Evaluation Interval attributes. 

15.6.1 Structure 

The structure of the component Service primitives is shown in Table 72. 

Table 72 - AlterEventConditionMonitoring Service 
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Table 72 (Cont.) - AlterEventConditionMonitoring Service 

Parameter Name RW 

Argument (COMP) 
Event Condition Name 
Enabled 
Priority 
Alarm Summary Reports 
Evaluation Intervai 

’ I iM(;)i fnf~sjs/ 

Result(+) (COMP) 

I Result(-) 
~ Error Type . . . 

w=> 
U(=) U(=) Ut,=) 
C(=) 

S 

S 
M 

S(=) 

S(=j 
W=) 

CEI 

15.6.1.1 Argument 

This Parameter shall convey the Parameters of the AlterEventConditionMonitoring Service request. At least one of Enable, 
Priority, Alarm Summary Reports or Evaluation Interval shall be present. 

15.6.1.1 .I Event Conditlon Name 

This Parameter, of type Object Name, shall specify the name of the Event Condition Object to be altered. 

15.6.1 .I .2 Enabled 

This Parameter, sf type boolean and if included, shall specify the desired replacement value for the Event Condition object’s 
Enabled attribute. 

If the Enabled Parameter is not specified, the Enabled attribute shall not be changed. 

15.6.1 .I .3 Priority 

If included, this Parameter, of type Priority, shall specify a replacement value for the Event Condition object’s Priority 
attribute. A Change in priority shall take effect immediately. and Prior to execution of event transition processing. 

If this Parameter is omitted, the Priority attribute of the Event Condition Object shall not be changed. 

NOTE - Depending on the particular use of priority by an implementation, it is possible that assignment of increased priority 
may res& in a period during which EventNottication requests primitives are not sequentially ordered with respect to time of occurrence. 

15.6.1 .I ,4 Alarm Summary Reports 

Chis Parameter, of type boolean and if included, shall specify the desired replacement value for the Event Condition obje& 
Alarm Summary Reports attribute. 

If this Parameter is not specified, the value of the attribute shall not be changed. 
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15.6.1.1.5 Evaluation Interval 

This optional Parameter, of type integer, shall, when included, convey a new proposed value for the Evaluation Interval 
attribute of the Event Condition Object. This Parameter shall not be included unless the CE1 conformance block is supported 
by the VMD, 

This Parameter, when included, shall be provided as guidance to the VMD. Acceptance of this value shall guarantee only 
that the VMD shall make every effort to honour the specified value. A VMD which determines itself, through local means, 
to be unable to honour the Service request, due to resource or other limitations, shall return a TIME-RESOLUTION error 
in response to the Service request. 

The actual decision to determine the value of the Event Condition object’s State attribute may be based on the passage 
of time (such as a scan cycle), on knowledge about the variable referenced by the Monitored Variable Parameter, or other 
local criteria. If the decision is to be time-based, then a non-Zero value for the Evaluation Interval Parameter shall specify 
the maximum acceptable time between determinations. A zero value shall indicate that any interval 6hal.l be acceptable. 

15.6.1.2 Result(+) 

The Result(+) Parameter shall indicate that the Service request succeeded. A successfU1 result shall not supply Service 
specific Parameters. 

15.6.I .3 Result(-) 

The Result(-) Parameter shall indicate that the Service request failed. The Error Type Parameter, which is defined in 
detail in clause 17, shall provide the reason for failure+ 

15.6.2 Service Procedure 

The monitored Event Condition Object specified by the Event Condition Name Parameter shall be located, the requested 
changes shall be made and a response primitive specifying success shall be issued. 

After the response is issued, and only if an included value for the Enabled Parameter caused a Change in the value of the 
Event Condition object’s Enabled attribute, the value of the Event Condition object’s State attribute shall be determined 
and the procedure for event transition processing (15.1.4.2) shall be executed for the indicated transition 

15.7 TriggerEvent Service 

This Service is provided 
Event Condition Object. 

15.7.1 Structure 

so that a client may request that a VMD trigger an event associated with a network-triggered 

The structure of the component Service primitives is shown in Table 73. 

Table 73 - TriggerEvent Service 
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Parameter Name RW ind Rsp Cnf CBB 

Argument (COMP) M M(=) 
Event Condition Name M W=) 
Priority U U(=> 

Result(+) (COMP) S S(=) 

Result(-) S S(=) 
Error Type M Mf=) 

15.7.1 .l Argument 

Tabie 73 (Cont.) - TriggerEvent Service 

This Parameter shall convey the Parameters OI tne -lr?ggerr;vent servtce request. 

157.1 .l .l Event Condition Name 

This Parameter, of type Object Name, shall specify the name of the network-triggered Event Condition Object which shall 
be triggered. 

15.7.1 .1.2 Priority 

If included, this Parameter, of type Priority, shall contain a replacement value for the Event Condition object’s Priority 
attribute. A Change in priority shall take effect immediately, and Prior to execution of event transition processing. 

If this Parameter is omitted, the Priority of the Event Condition Object shall not be changed. 

NOTE - Depending on the particular use of priority by an implementation, it is possible that assignment of increased priority 
may result in a period during which EventNotifxation requests primitives arc not sequentially ordered with respect to time of occurrence. 

15.7.1.2 Result(+) 

The Result(+) Parameter shall indicate that the service request succeeded. A successful result shall not supply Service 
specific Parameters. 

15.7.1.3 Result(-) 

The Res&(-) Parameter shall indicate that the Service request failed. The Error Type Parameter, which is defined in 
detail in clause 17, shall provide the reason for failure. 

15.7-2 Service Procedure 

The network-triggered Event Condition Object specified by the Event Condition Name Parameter shall be located, the 
requested priority Change shall be made (if applicable) and a response primitive specifying success shall be issued. 

Afbr the response is issued, the procedure for event transition processing (15.1.4.2) shall be executed for the specified 
Event Condition Object. 
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15.8 DefineEventAction Service 

The DefineEventAction Service is provided as a mechanism whereby a client MMS-User may request the creation of an 
Event Action Object at a VMD. 

15.8.1 Structure 

The structure of the component Service primitives is shown in Table 74. 

Table 74 - DefineEventAction Service 

Parameter Name 

Argument (COMP) 
Event Action Name 
List Of Modifier 
Confirmed Service Request (COMP) 

Result(+) (COMP) 

ResuIt(-) 
Error Type 

Req l-T ind Rsp Cnf 

M 
M 
U 
M 

L I 

M(=) 
W=) 
W=, 
M(=) 

S S(=) 

S S(=) 
M M(=) 

4 

CBB 

1 

15.8.1 .l Argument 

This Parameter shall convey the Parameters of the DefineEventAction Service request. 

15.8.1.1 .l Event Action Name 

This Parameter, of type Object Name, shall contain the value to be assigned to the Event Action Name attribute of the 
Event Action Object created for the new event action. It shall uniquely identify the Event Action Object. 

15.8.1 .1.2 List Of Modifier 

This Parameter shall contain the modifiers, if any, which apply for each execution of this event action, (see 5.4). 

NOTE - This list does not apply to the execution of the DefineEventAction Service. 

15.8.1 .1.3 Confirmed Service Request 

This Parameter shall contain a valid argument augmented by Companion Standard Parameters, as specified by the Argu- 
ment Parameter of the request and indication primitives of a confirmed Service. The responder role for this Service shall 
have been included in the list of supported Services negotiated by the VMD, through the use of the Initiate Service, when 
the current Application Association was established. 

15.8.1.2 Result(+) 

The Res&(+) Parameter shall indicate that the Service request succeeded. A successful result shall not supply Service 
specific parameters. 
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15.8.1.3 Result(-) 

The Result(-) Parameter shall indicate that the Service request failed. The Error Type Parameter, which is defined in 
detail in clause 17, shall provide the reason for failure. 

15.8.2 Service Procedure 

If the Event Action object’s definition is acceptable, an Event Action Object shall be created and initialized as indicated 
below, and then a positive response shall be issued, indicating that the Event Action Object has been created. 

The initial values for the attributes of the newly created Event Action Object are as follows: 

Event Action Name - Initialized to the value of the Event Action Name Parameter. 

MMS Deletable - Initialized to the value true. 

List Of Modifier - Initialized to the value of the List Of Modifier Parameter, if present. Otherwise initialized to empty. 

Confbmed Service Request - Initialized to the value of the Confirmed Service Request Parameter. 

List Of Event Enrollment Reference - Initialized to empty. 

15.9 DeleteEventAction Service 

The purpose for the DeleteEventAction Service is to allow a client MMS-user to request that a VMD delete one or more 
Event Action objects. 

15.9.1 Structure 

The structure of the component Service primitives is shown in Table 75. 

Table 75 - DeleteEventAction Service 

Parameter Name Req Ind Rsp Cnf CBB 

Argument (COMP) M M(=) 
Scope Of Delete M Mf=) 
Event Action Names C C(=) 
Domain Name C C(=) 

Result(+) (COMP) S SC=) 
Candidates Not Deleted M W=) 

Result(-) S S(=) 
Error Type M W=) 

15.9.1 .l Argument 

This Parameter shall convey the Parameters of the DeleteEventAction Service request. 
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15.9.1.1 .l Scope Of Delete 

The Scope Of Delete Parameter shall specify the extent of delete to be attempted. This Parameter shall contain one of the 
following values: 

SPECIFIC - Shall designate the MlUS defined Event Action objects identified by the value of the Event Action Names 
Parameter as candidates for deletion. 

AA-SPECIFIC - Shall designate all MMS defined Event Action objects whose scope is the current application association 
as candidates for deletion. 

DOMAIN - Shall designate all MMS defined Event Action objects whose scope is the specified Domain as candidates for 
deletion. 

VMD - Shall designate all MMS defined Event Action objects whose scope is VMD as candidates for deletion. 

Only those candidate Event Action objects having a value of true for the MMS Deletable attribute and also having an 
empty List Of Event Enrollment Reference attribute shall be deleted. 

15.9.1.1.2 Event Action Names 

This Parameter, containing one or more Event Action Names each of type Object Name and each identifying an Event 
Action Object, shall be specified if the value of the Scope Of Delete Parameter is equal SPECIFIC. Otherwise, it shall be 
omitted. It shall give the names of the specific candidate Event Action objects to be deleted. 

15.9.1 .1.3 Domain Name 

This Parameter, of type Identifier, shall be specified if the value of the Scope Of Delete Parameter is equal to DOMAIN. 
Otherwise, it shall be omitted. It shall give the name of the Domain within which all MMS defined Event Action objects 
shall be designated as candidates for deletion. 

15.9.1.2 Result(+) 

The Result(+) Parameter shall indicate that the Service request succeeded. A successfkl result aha11 contain the following 
Parameter. 

15.9.1.2.1 Candidates Not Deieted 

This Parameter, of type integer, shall contain a count of the number of Event Action objects which satisfied the scope 
requirements of the Scope Of Delete Parameter, but were not deleted because of a non-empty value of the List Of Event 
Enrollment Reference attribute, or a value of false for the MMS Deletable attribute. A deletion of some of those (Domain- 
specific, or AA-Specific) objects is still possible as a result of deletion of a Domain or loss of an application association. 

15.9.1.3 Result(-) 

The Result(-) Parameter shall indicate that the Service request failed. The Error Type Parameter, which is defined in 
detail in clause 17, shall provide the reason for failure. 

15.9.2 Service Procedure 

If the request is acceptable, for each Event Action Object having an Event Action Name attribute of the specified scope, 
the responding VMD shall verify that the Event Action object’s List Of Event Enrollment Reference attribute is empty. 
If not empty, or if the value of the MMS Deletable attribute is false, the VMD shall count the Event Action Object as a 
Candidate Not Deleted, and shall not delete the Event Action Object. Otherwise, the Event Action Object shall be deleted 
and its name shall be made available for immediate redefinition. 
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Finally, a positive response shall be issued, indicating the count of candidate Event Action objeds which were not deleted 
due to a non-empty value of the List of Event Enrollment Reference attribute, or a value of FALSE in the MMS Deletable 
attribute. 

NOTE - If this count is not equal to Zero, the requesting MMS-User (the dient) may use the GetNameList Service to determine 
the Event Action objects which were not deleted. Event Action objects tan also become deleted 8s a result of the deletion of a Domain or 
loss of an application association. In these cases, the value of the Event Action Reference attribute of any Event Enrollment Object which 
referred to a dele+ad Event Action Object is set to UNDEFINED. 

15.10 GetEventActConAttributes Service 

The GetEventActionAttributes Service shall provide a mechanism whereby a client MMS-user may obtain from a VMD 
the values of attributes of an Event Action Object at the VMD. 

15.10.1 Structure 

The structure of the component Service primitives is shown in Table 76. 

Table 76 - GetEventActionAttributes Service 

Parameter Name Req Ind Rsp Cnf CB8 

Argument (COMP) M M(=) 
Event Action Name M M(=) 

Result(+) (COMP) S S(=) 
MMS Deletable M M(=) 
List Of Modifier M MC=) 
Confirmed Service Request (COMP) M M(=) 

Result(-) S St=) 
Error Type M M(=) 

15.10.1 .l Argument 

This Parameter shall convey the Parameters of the GetEventActionAttributes Service request. 

15.10.1 .l .l Event Action Name 

This Parameter, of type Object Name, shall contain the value of the Event Action Name attribute of the Event Action 
Object for which the attributes are requested. 

15.10.1.2 Result(+) 

The FLesult(+) Parameter shall indicate that the Service request succeeded. The Parameters of the Res&(+) response 
primitive are described below. 
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15.10.1.2.1 MMS Deletable 

This Parameter, of type boolean, shall indicate whether (true) or not (fälse) this Event Action Object may be deleted using 
the DeleteEventAction Service. 

15.10.1.2.2 List Of Modifier 

This Parameter shall contain the value of the Event Action object’s List Of Modifier attibute. If no modifiers are specified 
for the event action, then an empty list shall be returned. 

15.10.1.2.3 Confirmed Service Request 

This parameter- shall contain the value of the Event Action object’s Confirmed Service Request attribute as augmented by 
Companion Standard Parameters. 

15.10.1.3 ResuIt(-) . 

The Result(-) Parameter shall indicate that the Service request failed. The Error Type Parameter, which is defined in 
detail in clause 1’7, shall provide the reason for failure. 

15-10.2 Service Procedure 

The responding MMS-user shall locate the Event Action Object identified by the value of the specified Event Action Name 
Parameter and then issue a positive response containing the values of the specified attributes. 

15.11 ReportEventActionStatus Service 

The ReportEventActionStatus Service may be used to obtain a count of the number of Event Enrollment obiects which are 
currently specifying an Event Action Object. 

15.11 .l Structure 

The structure of the component primitives is shown in Table 77. 

Table 77 - ReportEventActionStatus Service 

Parameter Name Req Ind RsP 

Argument 
Event Action Name 

(COMP) 

Result(+) (COMP) 
Number Of Event Enrollments 

Result(-) 
Error Type 

M 
M 

W=) 
W=) 

S 
M 

S 
M 

Cnf 

S(=) 
M(=) 

S(=) 
W=) 

CBB 
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15.11 .l .l Argument 

This Parameter shall convey the Parameter of the ReportEventictionStatus Service request. 

15.11 .l .l .l Event Action Name 

This Parameter, of type Object Name, shall contain the value of the Event Action Name attribute of the Event Action 
Object for which Status is desired. 

15.11 .1.2 Result(+) 

This Parameter shall indicate successful execution of the Service procedure. The following Parameter shall be included in 
the response primitive when success in indicated. 

15.11 J.2.1 Number Of Event Enrollments 

This Parameter, of type integer, shall contain the current count of Event Enrollment references contained in the Event 
action object’s List of Event Enrollment Reference attribute. 

15.11 .1.3 Result(-) 

The Result(-) Parameter shall indicate that the Service request failed. The Error Type Parameter, which is defined in 
detail in clause 17, shall provide the reason for failure. 

15.11.2 Service Procedure 

The responding MMS-user shall locate the Event Action Object identified by the value of the Event Action Name Parameter 
and then issue a positive response containing the count of entries in the Event Action object’s List of Event Enrollment 
Reference attribute. 

15.12 DefineEventEnroIIment Service 

The DefineEventEnrollment Service is provided as a means of allowing a client MMS-user to request that a VMD add 
the requesting client, or another, “third Party” client, to the list of users for which the Procedure for Event Transition 
Processing (see 15.1.4.2) shall be executed as a result of a specified transition or set of transitions of an Event Condition 
Object. The DefineEventEnrollment Service shall Cause the creation of a notification Event Enrollment Object at a VMD. 
The DefineEventEnrollment Service aha11 not be used to create a modifier Event Enrollment Object. 

15.12.1 Structure 

The structure of the component Service primitives is shown in Table 78. 

Table 78 - Def ineEventEnrollment Service 
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Tabie 78 (Cont.) - DefineEventEnroiIment Service 

Parameter Name Req Ind RsP Cnf CBB 

Argument (COMP) M W=) 
Event Enrollment Name M W=) 
Event Condition Name M W=) 
Event Condition Transitions M W=) 
Alarm Acknowledgement Rule M M(=) 
Event Action Name u U(=) 
Client Appiication U Ui=) TPY 
Acknowledgement Event Condition U U(=) AKEC 

Result(+) 

Result(-) 
Error Type 
Object Not Defined 

(COMP) S S(=) 

S S(=) 
M M(=) 
C C(=) 

15.12.1 .l Argument 

This Parameter shall convey the Parameters of the DefineEventEnrollment Service request. 

15.12.1 .l .l Event Enroliment Name 

This Parameter, of type Object Name, shall contain the name to be used to reference the Event Enrollment Object, and 
which shall become the value of the Event Enrollment Name attribute. This name must be unique among all Event 
Enrollment objects with identical scope. (VMD-specific, Domain-specific or AA-Specific.) 

15.12.1 .1.2 Event CondCtion Name 

This Parameter, of type Object Name, shall contain the name of an existing Event Condition Object. for which an Event 
Enrollment shall be defined. The specified Event Kondition Object shall have been defined in the same abstract svntax as Y 
the abstract Syntax of the application association over which the DefineEventEnrollment Service request has been received. 

15.12.1 .1.3 Event Condition Transitions 

The Event Condition Transitions Parameter, of type Transitions, shall specify the set of transitions of the Event Condition 
for which invocation of the EventNotification Service is requested. The allowed values for this Parameter are specified in 
15.1.3.1. 

15.12.1 .1.4 Alarm Acknowledgement Rule 

The Alarm Acknowledgement Rule Parameter, of type Alarm Ack Rule, shall specify the value of the Event Enrollment 
object’s Alarm Acknowledgement Rule attribute. The semantics and allowed values for this Parameter are given in 15.1.3.1. 

15.12.1 .1.5 Event Action Name 

This optional Parameter, of type Object Name, shall speciti the value of the Event. Action Name attribute of an existing 
Event Action Object representing an action which shall be executed when the specified transition of the specifkd Event 
Condition occurs. The result of this execution shall be included in EventNotification requests initiated as a res& of this 
Event Enrollment. The specified Event Action Object shall have been defined in the same abstract Syntax as the abstract 
Syntax of the application association over which the DefineEventEnrollment Service request was received. If omitte& the 
Event Endhnent Object shall specie notifkation of event occurrence only. 
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15.121 .1.6 Client Appfication 

The semantics and value of this Parameter, of type Application Reference, are as specified in 15.1.3.1. When included, it 
shall specify a client application, which may be the requester or a third-Party application, to be enrolled on a permanent 
basis. 

This Parameter shall be specified when requesting creation of an Event Enrollment Object with the value of the Duration 
attribute equal to PERMANENT, (permanent Event Enrollment Object.) It shall be omitted when requesting creation of an 
Event Enrollment Object with the value of the Duration attribute eqüal to CURRENT, (current Event Enrollment Object.) 
This Parameter shall not be specsed unless the Tl?Y conformance block is supported by the VMD. 

15.12.1 .1.7 Acknowiedgement Event Condition 

This optional Parameter, of type Object Name, shall, when present, specifv the value of the Event Condition Name 
attribute of a network-triggered Event Condition Object which shall serve as an acknowledgement Event Condition Object. 
This Parameter shall only be present if the AKEC conformance block is supported by the VMD. 

15.12.1.2 Result(+) 

The Res&(+) Parameter shall indicate that the Service request succeeded. A successful result shall return no Service 
specific Parameters. 

15.12.1.3 ResuIt(-) 

The Res&(-) Parameter shall indicate that the Service request failed. The Error Tyvpe Parameter, which is defined in 
detail in clause 17, shall provide the reason for failure. 

15.12.1.3.1 Object Not Defined 

Object Not Defined, of type Object Name, shall be present when an access error pertains to the non-existente of the Event 
Condition Object specified by the Event Condition Name Parameter, or the Acknowledgement Event Condition Parameter, or 
the Event Action Object specified by the Event Action Name Parameter. It shall provide the name of the Object determined 
to be not defined at the VMD. This Parameter shall not be present when the failure of this Service is not due to the 
non-existente of an Event Condition Object. 

15.12.2 Service Procedure 

The MMS server shall perform the following actions: 

4 Verify that no Event Enrollment Object exists with the same name as the Event Enrollment Name Parameter; 

W Verify the existente of an Event Condition Object with the same name as the Event Condition Name Parameter; 

4 Verify the existente of an Event Action Object with the same name as the Event Action Name Parameter, if present; 
and 

4 Verif?y the existente of 
Parameter, if present. 

an Event Condition Object with the same name as the Acknowledgement Event Condition 

If an Event Condition Object or an Event Action Object do not exist, then the responding MMS-user shall issue a Define 
Event Enrollment Service response primitive with the Result(-) Parameter with the Error Class of ACCESS, Error Code 
of OBJECT-NON-EXISTENT, and Object Not Defined Parameter containing the value of the name which did not exist. 

A notification Event Enrollment Object for the requesting MMS-user (or the User specified by the Client Application 
Parameter, if specified) shall be created, using the value of the Event Enrollment Name Parameter for the value of the 
Event Enrollment Name attribute of the resultant Event Enrollment Object. A reference to this Event Enrollment Object 
shall then be placed in the List Of Event Enrollment Reference attribute for the specified Event Condition Object and the 
Event Action Object, if specified. If the Acknowledgement Event Condition Parameter has been provided, the VMD shall 
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create a reference to the resultant Event Enrollment Object in the List Of Event Enrollment Reference 
specified network-triggered Event Condition Object. Finally a positive response shall be issued. 

The attibutes of the notification Event Enrollment Object shall be initialized as follows. 

4 

W 

Cl 

4 

4 

f > 

9) 

h) 

0 

. 
1) 

kl 

attibute of the 

Event Enrollment Name - Initialized to the value provided in the Event Enrollment Name Parameter. 

MIW Deletable - Initialized to the value true. 

Enrollment Class - Initialized to the value NUTIFICATION. 

Event Condition Reference - Initialized to reference the Event Condition Object identified by the value of the Event 
Condition Name Parameter. 

Event Condition Transitions - Initialized to the value of the Event Condition Transitions Parameter. 

Application Association Local Tag - The abstract Syntax component of this attribute is initialized to identify locally 
the abstract Syntax in use on the application association over which the DefineEventEnrollment Service request was 
received. The value of the application association local identifier component of this attribute shall be dependent on 
the presence or absence of the Client Application Parameter. The following rules shall be in effect to determine the 
value of the application association local identifier component of this attribute: 

1) 

2) 

3) 

4) 

L 1 I 

If the Client Application Parameter has been omitted from the Service request, thus specifying a current Event 
Enrollment Object, this component shall be initialized to a value identifying locally the application association 
over which the DefineEventEnrollment request has been received. 

If the Client Application Parameter has been included with the Service request and the client to be enrolled is the 
Same as the MMS-user initiating the DefineEventEnrollment Service request, this component shall be initialized 
to a value identifying locally the application association over which the DefineEventEnrollment request has been 
received. 

If the Client Application parameter- has been included, and the client to be enrolled is not the MMS-user sub- 
mitting the DefineEventEnrollment Service request, the client to be enrolled is defined as a “third Party.” If an 
application association exists with the third Party client application to be enrolled which uses the same abstract 
Syntax as the application association over which the DefineEventEnrollment Service request was received, this 
component shall be initialized to a value identifying locally the existing application association. 

If the Client Application Parameter has been included, and the client to be enrolled is not the WS-User sub- 
mitting the DefineEventEnrollment Service request, the client to be enrolled is defined as a “third Party.” If 
an application association does not exist with the third Party client application to be enrolled which uses the 
same abstract Syntax as the application association over which the DefineEventEnrollment Service request was 
received, this component shall be initialized to the value UNDEFINED. 

When the Client Application Parameter is included, it shall specify a client application, which may be either the 
requester (rules 1 and 2) or a third Party application (rules 3 and 4); see, for example, clause 15.12.1.1.6 

Notification Lost - Initialized to the value false. 

Event Action Reference - If the Event Action Name Parameter was present in the Service request, this attribute 
shall be initialized to reference the Event Action Object identified by the value of the Event Action Name Parameter. 
Otherwise, it shall be initialized to the value UNSPECIFIED. 

Acknowledgement Event Condition Reference - Initialized to reference the network-triggered Event Condition Object 
specified by the value of the Acknowledgement Event Condition Parameter. Otherwise, it shall be initialized to the 
value UNSPECIFIED. 

Duration - If the Client Application Parameter was specified, this attribute shall be initialized to the value PERMA- 
NENT, indicating a permanent Event Enrollment Object. Otherwise, it shall be initialized to the value CURRENT, 
indicating a current Event Enrollment Object. 

Client Application - Initialized to the value of the Client Application Parameter, if specified. Other+se this attribute 
shall be initialized to identify the client application for the current application association. 
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1) Alarm Acknowledgement Rule - This attx-ibute is not applicable for an Event Enrollment Object referencing a network- 
triggered Event Condition Object. For an Event Enrollment Object referencing a monitored Event condition Object this 
attribute shall be initialized to equal the value of the Alarm Acknowledgement Rule Parameter. 

m) Time Active Acknowledged - This attribute is not applicable for an Event Enrollment Object referencing a network- 
triggered Event Condition Object. For an Event Enrollment Object referencing a monitored Event Condition Object 
this attribute shall be initialized to the value UNDEFINED. 

n) Time Idle Acknowledged - This attribute is not applicable for an Event Enrollment Object referencing a network- 
triggered Event Condition Object. For an Event Enrollment Object referencing a monitored Event Condition Object 
this attribute shall be initialized to the value UNDEFINED. 

0) State - The major state, included in the State attribute of the Event Enrollment Object, shall be initialized to equal 
the value of the State attribute of the Event Condition Object referenced by the Event Enrollment Object. If the value 
of the Alarm Acknowledgement Rule Parameter is not equal to NONE and the value of the major state is ACTIVE 
or IDLE, the minor state, included in the State attribute of the Event Enrollment Object, shall be initialized to the 
value ACKED; otherwise there shall be no minor state. 

15.13 DeleteEventEnrolIment Servke 

The DeleteEventEnrollment Service is provided as the means whereby a client MMS-user may request that a VMD delete 
one or more notification Event Enrollment objects. The DeleteEventEnrollment Service shall not be used to delete modifier 
Event Enrollment objects. 

1513.1 Structure 

The structure of the component Service primitives is shown in Table 79. 

Table 79 - DeleteEventEnroliment Service 

Parameter Name Req lnd Rsp Ind CBB 

Argument (COMP) M M(=) 
Scope Of Delete M MC=) 
List of Event Enrollment Names S S(=) 
Event Condition Name S S(=) 
Event Action Name S SC=) 

Result(+) (COMP) S S(=) 
Candidates Not Deleted M W=) 

Result(-) S S(=) 
Error Type M M(=) 

15.13.1.1 Argument 

This Parameter shall convey the Parameters of the DeleteEventEnrollment Service request. 
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15.13.1 .l .l Scope Of Delete 

The Scope Uf Delete Parameter shall specify the extent of delete which is requested. It shall contain one of the following 
values. 

EC - Shall designate as candidates for deletion Event Enrollment objects which: 

a> 

b) 

EA 

4 

b) 

are referenced in the List of Event Enrollment Reference attribute of the Event Condition Object specified by the 
value of the Event Condition Name Parameter, and 

specie the requesting MMS-User in the Client Application attribute. 

Shall designate as candidates for deletion Event Enrollment objects which: 

are referenced by the List of Event Enrollment Reference attribute of the Event Action Object specified by the value 
of the Event Action Name Parameter, and 

specie the requesting MMS-User in the Client Application attribute. 

SPECIFIC - Shall designate as candidates for deletion of the specific Event Enrollment objects listed in the List Of Event 
Enrollment Names Parameter. 

15.13.1 .1.2 List of Event Enroflment Names 

When the Scope Of Delete Parameter specifies the value SPECIFIC, this Parameter shall be included. Utherwise, it shall 
be omitted. When included, this Parameter shall specify a list of one or more Event Enrollment Name attributes of Event 
Enrollment objects which shall be designated as candidatxs for deletion. 

15.13.1 J.3 Event Condition Name 

When the Scope Of Delete Parameter specifies the value EC, this Parameter, of type Object Name, shall be included and 
shall specify the value of the Event Condition Name attribute of the Event Condition Object from which enrollments are 
to be identified as candidates for deletion. Utherwise, this Parameter shall be omitted. 

15.13.1 .I .4 Event Action Name 

When the Scope Of Delete Parameter specifies the value EA, this Parameter, of type Object Name, shall be included and 
shall specify the value of the Event Action Name attribute of the Event Action Object from which enrollments are to be 
identified for deletion. Utherwise, this Parameter shall be omitted. 

15.13.1.2 Result(+) 

The Result(+ ) Parameter shall indicate that the Service request succeeded 
A successful result shall not supply Service specific Parameters. 

and that the deleti on process has been completed. 

15.13.1.2.1 Candidates Not Deleted 

This Parameter, of type integer, shall contain a count of the number of Event Enrollment objects which were included 
in the scope of Event Enrollment objects to be deleted, but which were not deleted due to a value of false in the MMS 
Deletable attribute. A deletion of those objects is still possible as a result of deletion of a Domain or 10~s of an application 
association. 

15.13.1.3 Result(-) 

The Result(-) Parameter shall indicate that the Service request failed and that none of the requested enrollments 
deleted. The Error Type Parameter, which is defined in clause 17, shall provide the reason for failure. 

has been 

219 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 95
06

-1:
19

90

https://iecnorm.com/api/?name=cca883d3816e5cff2b8e9dd531877f46


KXVIEC 9506-1: 199O(E) 

15.13.2 Service Procedure 

The specific procedure is dependent upon the value of the Scope Of Delete Parameter. An Event Enrollment Object having 
a value of MODIFIER for the Enrollment, Class attribute shall not be deleted with the DeleteEventEnrollment Service. 

15.13.2.1 Scope Of Delete Equal To EC 

When the value of the Scope Of Delete Parameter is equal to EC, the VMD shall verify the existente of the specified 
Event Condition Object. Then for each Event Enrollment Object referenced in the Event Condition object’s List Of Event 
Enrollment Reference attribute, and which: 

4 specifies the requesting client MMS-user in the value of the Client Application attribute, and 

b) has the value true in the MMS Deletable attribute 

the VMD shall exemte the procedure for Event Enrollment Deletion, (See 15.13~2.4.) Finally, a positive response shall 
be issued, indicating the count of candidate Event Enrollment objects which were not deleted due to the presence of the 
value false in the MMS Deletable attribute. 

15.13.2.2 Scope Of Delete Equai To EA 

When the value of the Scope Uf Delete Parameter is equal to EA, the VMD shall verify the existente of the specified Event 
Action Object. Then for each Event Enrollment Object referenced in the Event Action object’s List Of Event Enrollment 
Reference attribute and which: 

4 specifies the requesting client MMS-*User in the value of the Client Application attribute, and 

W has the value true in the MMS Deletable attribute 

the VMD shall execute the procedure for Event Enrollment Deletion, (See 15.13.2.4.) Finally, a positive response shall 
be issued, indicating the count of candidate Event Enrollment objects which were not deleted due to the presence of the 
value false in the MMS Deletable attribute. 

15.13.2.3 Scope Of Delete Equal To SPECIFIC 

When the value of the Scope Uf Delete Parameter is equal to SPECIFIC, the VMD shall verifv the existente of each of c 
the specified Event Enrollment objects. Then, if all specified Event Enrollment. objects exist, for each of the specified 
Event Enrollment objects for which the value of the MMS Deletabie attribute is equal to true? the WD shall execute 
the procedure for Event Enrollment Deletion, (See 15.13.2.4.) Finally. a positive response shall be issued, indicating the 
count of candidate Event Enrollment objects which were not deleted due to the presence of the value FALSE in the MMS 
Deletable attribute. 

15.13.2.4 Procedure for Event Enrollment Deletion 

When an Event Enrollment Object has been identified for deletion, the VMD shall remove references to the Event En- 
rollment Object from the List Uf Event Enrollment Reference attribute of the Event Condition Object and (if applicable) 
the Event Action Object referenced by the Event Enrollment Object. Any invoked event notifications specifying the Event 
Enrollment Object shall also be deleted, if possible. 

If an Event Enrollment Object having the value PERMANENT for the Duration attribute is deleted? and if the VMD was 
the Calling MMS-user on the application association being used to convey event notifications for the enrollment, then, as 
a local decision, the VMD may issue the Conclude Service on that application association. 

‘I’his procedure shall also be executed for deletion of Event Enrollmen t objects which result fiom deletion of a Domain or 
loss of an application association. 
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15.14 GetEventEnroIlmentAttrDbutes Service 

The GetEventEnrollmentAttributes Service is provided as a means whereby a client may request that a VMD retum the 
values of descriptive attributes of an Event Enrollment Object or a list of Event Enrollment objects which satisfv a specified J 1 

set of criteria. 

15.14.1 Structure 

The structure of the component Service primitives is shown in Table 80. 

Table 80 - GetEventEnrollmentAttrlbutes Service 

Parameter Name Reci Ind RsP Cnf CBB 

Argument (COMP) M 
Scope Of Request M 
List of Event Enrollment Names C 
Client Application C 
Event Condition Name C 
Event Action Name C 
Continue After U 

(COMP) 
Result(+) 

List Of Event Enrollment 
Event Enrollment Name 
Event Condition Name 
Event Action Name 
Client Application 
MMS Deletable 
Enrollment Class 
Duration 
Invoke ID 
Remaining Acceptable Delay 
Acknowledgement Event Condition 
Additional Detail 

More Follows 

Result(-) 
Error Type 

M(=) 
M(=) 
C(=) 
Cf=) 
C(=) 
C(=) 
u(=) 

S S(=) 
M M(=) 
M M(=) 
M W=) 
C C(=) 
U w=> 
M W=) 
M W=) 
C C(=) 
C C(=) 
C C(=) 
C C(=) AKEC 

COMP COMP 
M W=) 

S S(=) 
M W=) 

15.14.1 .l Argument 

This parameter- shall convey the Parameters of the GetEventEnrollmentAttributes Service request. 

15.14.1 .l .l Scope Of Request 

This Parameter shall indicate the scope of Event Enrollment objects to be included in the request. It may specify one of 
four values: 

SPECIFIC - Shall specify that values of the attributes for a list of Event Enrollment objects, specified in the value of the 
Event Enrollment Names Parameter, is requested. 

CLIENT - Shall specify that values of the attributes for a list of all Event Enrollment objects for which the specified client 
is enrolled (see Client Application, below) is requested. 

221 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 95
06

-1:
19

90

https://iecnorm.com/api/?name=cca883d3816e5cff2b8e9dd531877f46


ISO/IEC 95064 : 1990(E) 

EC - Shall specify that values of the attributes for all Event Enrollment Object6 referenced by the value of the List Of Event 
Enrollment Reference attribute of the specified Event Condition Object (see Event Condition Name, below) is requested. 

EA - Shall specify that values of the attributes of all Event Enrollment objects referenced by the value of the List Of Event 
Enrollment Reference attribute of the specified Event Action Object (see Event Action Name, below) is requested. 

If this is a request to continue a previously issued request for which the Result(+) Parameter of the confirrn primitive 
specified the value of the More Follows parameter- equal to true, then this Parameter value shall be same as specified in 
the original request. 

15.14.1.1.2 List of Event Enrollment Names 

If this is a request to return values of the attributes of a specific Event Enrollment Object or list of Event Enrollment 
objects, this Parameter shall contain a list of values for the Event Enrollment Name attributes of the Event Enrollment 
objects for which the attributes are desired. If the value of the Scope Of Request Parameter is other than SPECIFIC, this 
Parameter shall not be included. 

If this is a request to continue a previously issued request for which the Result(+) Parameter of the tonfirm primitive 
specified the value of 
the original request. 

the More Follows Parameter equal to true, then this parameter- value shall be Same as specified in 

15.14.1.1.3 Client Application 

The meaning of this Parameter, of type Application Reference, is dependent on the value of the Scope Of Request Parameter. 

If the Scope Of Request Parameter specifies the value CLIENT, this Parameter shall indicate the specific client application 
for which the request is made. If omitted, then the client for the current application association shall be implied. 

If the Scope Of Request Parameter specifies the values EC, EA or SPECIFIC, this Parameter may be included to limit 
the result to only those Event Enrollment objects referenced by the List Of Event Enrollment Reference attribute of the 
specified Event Condition Object or Event Action Object (as applicable) and for which the specified client is enrolled. If 
omitted, all Event Enrollment objects of the applicable List Of Event Enrollment Reference attribute or attributes shall 
be included in the result without regard to their client. 

If this is a request to continue a previously issued request for which the Result(+) Parameter of the tonfirm primitive 
specified the value of the More Follows Parameter equal to true, then this Parameter value shall be Same as specified in 
the original request+ 

15.14.1 .1.4 Event Condltion Name 

If the Scope Of Request Parameter specifies the value EC, this Parameter, of type Object Name, shall contain the value of 
the Event Condition Name attribute of the Event Condition Object from which the list of Event Enrollment objects shall 
be determined. 

Otherwise, this Parameter shall be omitted. 

15.14.1.1.5 Event Action Name 

If the Scope Of Request Parameter specifies the value EA, this Parameter, of type Object Name, shall contain the value 
of the Event Action Name attribute of the Event Action Object for which the iist of Event Enrollment objects shall be 
determined. Otherwise this parameter- shall be omitted. 

If this is a request to continue a previously issued request for which the Resulff +> Parameter of the tonfirm primitive 
specified the value of the More Follows Parameter equal to true, then this Parameter shall be the Same as specified in the 
original request. 
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15.14.1 .1.6 Continue After 

If this is a request to continue a previously issued request for which the Resulff+) parameter- of the tonfirm primitive 
specified the value of the More Follows Parameter equal to true, then this Parameter aha11 be specified. Otherwise, it 
shall be omitted. If specified, this Parameter shall contain the value of the Event Enrollment Name parametir, of type 
Object Name, Flom the last entry in the List Of Event Enrollment Parameter taken from the tonfirm primitive for which 
continuation is desired. 

15.14.1.2 Result(+) 

The Result(+) Parameter aha11 indicate that the Service request succeeded. A successful result aha11 include the following 
Parameters. 

15.14.1.2.1 List Of Event Enrollment 

The List Of Event Enrollment Parameter shall contain a list composed of listings of descriptive attributes of zero or more 
Event Enrollment objects satisfying the criteria of the request primitive. Esch entry in the list shall contain the following 
Parameters: 

15.14.1.2.1 .l Event Enroliment Name 

This Parameter, of type Object Name, aha11 contain the value of the Event Enrollment objed’s Event Enrollment Name 
attribute. 

15.14.1.2.1.2 Event Condition Name 

This Parameter, of type Object Name, shall contain the value of the Event Condition Name attribute from the Event 
Condition Object referenced by the Event Condition Reference attribute of the indicated Event Enrollment Object. If the 
referenced Event Condition Object has become unavailable, for example, as a result of deletion of a Domain or loss of an 
application association, this Parameter shall have the value UNDEFINED. 

15.14.1.2.1.3 Event Action Name 

This Parameter, of type Object Name, aha11 contain the value of the Event Action Name attribute from the Event Action 
Object referenced by the Event Enrollment object’s Event Action Reference attribute, unless it is UNSPECIFIED, in which 
case this Parameter shall be omitted. If the Event Action Object has become unavailabie, for example, as a result of 
deletion of a Domain or loss of an application association, this Parameter aha11 have the value UNDEFINED, and shall be 
included. If the Enrollment Class attribute of the Event Enrollment Object does not contain the value NOTIFICATION, 
this Parameter shall be omitted. 

15.14.1.2.1.4 Client Application 

This Parameter, of type Application Reference, aha11 contain the value of the Event Enrollment Object’6 Client Application 
attribute, unless it specifies the requesting client, in which case this Parameter aha11 be omitted. If the Enrollment Class 
attribute of the Event Enrollment Object does not contain the value NOTIFICATION, this Parameter aha11 be omitted. 

15.14.1.2.1.5 MMS Deletabie 

This Parameter, of type boolean, aha11 indicate whether (true) or not (false) the Event Enrollment Object may be deleted 
using the DeleteEventEnrollment Service. 
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15.14.1.2.1.6 Enrollment Class 

Chis Parameter, of type EE-Class, aha11 contain the value of the Event Enrollment object’s Enrollment Class attribute. 

15.14.1.2.1.7 Duration 

This parameter-, of type EE Duration, aha11 contain the value of the Event Enrollment object’s Duration attribute. If the 
Enrollment Class attribute of the Event Enrollment Object does not contain the value NOTIFICATION, this Parameter 
aha11 be omitted. 

15.14.1.2.1.8 Invoke 10 

This Parameter, of type integer and when present, aha11 contain the value of the Invoke ID attribute of the Event Enrollment 
Object for a modifier enrollment. 

If the Enrollment Class attribute does not contain the value MODIFIER, this Parameter aha11 be omitted. . 

15.14.1.2.1.9 Remaining Acceptable Delay 

This optional Parameter, of type integer, aha11 convey the value of the Remaining Acceptable Delay attribute of the Event 
Enrollment Object unless the value of this attribute is equal to FOREVER, in which case this Parameter aha11 be omitted. 

If the Enrollment Class attribute does not contain the value MODIFIER, this Parameter shall be omitted. 

15.l4.1.2.1 .lO Acknowledgement Event Condition 

This optional Parameter, of type Object Name, aha11 contain, when present, the value of the Acknowledgement Event 
Condition Reference attribute, unless the value is equal to UNSPECIFIED, in which case this Parameter shall be omitted. 
If the AKEC conformance block is not supported by the VMD, this Parameter shall be omitted. 

15.14,1.2.1.11 Additional Detail 

This Parameter aha11 contain the current value of the Event Enrollment object’s Additional Detail attribute, if present. 
Otherwise this Parameter aha11 be omitted. The type of this Parameter, if present, shall be defined in a Companion 
Standard. 

If this Parameter is present, then the abstract svntax of this instance of communication shall be the same as the abstract 
Syntax of the Event Enrollment objed’s definition. If that abstract Syntax is not available, then this Parameter aha11 be 
omitted. If the Enrollment Class attribute of the Event Enrollment Object does not contain the value NOTIFICATION, 
this Parameter aha11 be omitted. 

15.14.1.2.2 More Follows 

Chis Parameter, of type boolean, aha11 have the value true if this response does not contain attribute values from all of the 
requested Event Enrollment objects, and a continuation request aha11 be issued to obtain the additional event enrollment 
information. Otherwise, it aha11 be false. 

15.14.1.3 ResuIt(-) 

The Result(-) parameter- aha11 indicate that the service 
detail in clause 17, aha11 provide the reason for failure. 

request failed. The Error Type Parameter, which is defined in 
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15.14.2 Service Procedure 

The Service procedure varies depending upon the value of the Scope Of Request Parameter. In each of the Service procedures 
(specified below) the number of Event Enrollment Object6 which may be returned in the List Uf Event Enrollment Parameter 
may be limited by local restrictions. If the response does not contain all of the requested Event Enrollment objects the 
More Follows Parameter aha11 be set to the value true in the response primitive. Otherwise, the value of the More Follows 
Parameter aha11 be false. 

15.14.2.1 Procedure for Scope of Request Equal to SPECIFIC 

When the Scope of Request Parameter has the value SPECIFIC, the VMD aha11 locate the specified Event Enrollment 
objects and return the list of the Event Enrollment objects’ attributes. 

15.14.2.2 Procedure for Scope Of Request Equai to CLIENT 

When the Scope Of Request Parameter ha6 the value CLIENT, the responding MMS-User aha11 search all Event Condition 
objects for references to Event Enrollment Object6 specifying the indicated client in the value of the Client. Application 
attribute and return a list containing the values of the required attributes of these Event Enrollment objects. 

The search aha11 provide a weil-defined ordering among Event Enrollment objects. The following Order is specified: 

4 

b) 

4 

4 

Unless the Client Application Parameter is included in the request, all AA-specific Event Condition objects, if any, 
aha11 be searched first, followed by VMD-specific Event Condition objects, followed by Domain-specific Event Condition 
objects. AA-specific Event Condition objects aha11 not be searched if the Client Application Parameter is included in 
the request. 

Within a given name scope, Event Condition objects shall be searched in increasing Order, based on the collating 
sequence of the International Reference Version of ISO 646. For Domain-specific Event Condition objects, the Domain 
name shall be the major search key and the Domain-specific identifier shall be minor. 

Within a given Event Condition Object, all AA-specific Event Enrollment objects, if any, aha11 be searched first, followed 
by VMD-specific Event Enrollment objects, followed by Domain-specific Event Enrollment objects. Within each name 
scope, the search shall proceed in increasing Order based on the collating sequence of the International Reference 
Version of ISO 646. 

If the request contains the Continue After Parameter, the search shall begin with the first Event Enrollment Object 
(referenced in the List Of Event Enrollment Reference attribute of the specified Event Condition Object) having an 
Event Enrollment Name attribute value logically greater than the Event Enrollment Name value provided in the 
Continue After Parameter, based on the collating sequence. 

15.14.2.3 Procedure for Scope Of Request Equal to EC 

When the Scope Of Request Parameter has the value EC, the VMD aha11 search the specified Event Condition object’s List 
Of Event Enrollment Reference attribute and return a list containing only those Event Enrollment objects specifying the 
indicated Client Application (if specified) or all Event Enrollment Object6 (Client Application not specified). 

Event Enrollment objects aha11 be returned in increasing Order based on the collating sequence of the International 
Reference Version of ISO 646. If the request contains the Continue fier Parameter, the search aha11 begin with the 
first Event Enrollment Object (referenced in the List Of Event Enrollment Reference attribute of the specified Event 
Condition Object) having an Event Enrollment Name attribute value logically greater than the Event Enrollment Name 
value provided in t-he Continue Af%er Parameter, based on the collating sequence. 
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15.14.2.4 Procedure for Scope Of Request Equal to EA 

When the Scope Of Request Parameter ha6 the value EA, the VMD aha11 search the specified Event Action Object’6 List Of 
Event Enrollment Reference attribute and retum a hat containing only those Event Enrollment objects which, in the value 
of the Client Application attribute, specify the indicated client application (if specified) or all Event Enrollment Object6 
(Client Application Parameter not specified). 

Event Enrollment Object6 aha11 be returned in increasing Order of the Event Enrollment Name attribute, based on the 
collating sequence of the International Reference Version of -ISO 646. If the request contains the Continue After Parameter, 
the search aha11 begin with the first Event Enrollment Object (referenced in the List Of Event Enrollment Reference 
attribute of the specified Event Condition Object) having an Event Enrollment Name attribute value logically greater than 
the Event Enrollment Name value provided in the Continue After Parameter, based on the collating sequence. 

15.15 ReportEventEnrollmentStatus Service 

The ReportEventEnrollmentStatus Service is provided as the means whereby a client MMS-user may obtain the Status of 
a Single notification Event Enrollment Object Flom a VMD. 

15.15.1 Structure 

The structure of the component Service primitives is shown in Table 81. 

Tabie 81 - ReportEventEnrolImentStatus Service 

Parameter Name Req Ind Rsp Cnf CBB 

Argument (COMP) M M(=) 
Event Enrollment Name M Mi=) 

Result(+) (COMP) S Si=) 
Event Condition Transitions M M(=) 
Notification Lost M Mf=) 
Duration M M(=) 
Alarm Acknowledgement Ruie c C(=) 
Current State M M(=) 

Result(-) S Si=) 
Error Type M M(=) 

15.15.1 .l Argument 

Chis Parameter aha11 convey the Parameter of the ReportEventEnrollmentStatus Service request. 

15.15.1 .l .l Event Enrollment Name 

This Parameter, of type Object Name, aha11 contain the value of the Event Enrollment Name attribute of the Event 
Enrollment Object for which the ReportEventEnroUmentStatus Service is requested. 
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15.15.1.2 Result(+) 

The Result(+) Parameter shall indicate that the Service request succeeded. When success is indicated the following 
Parameters are returned in the response primitive. 

15.15.1.2.1 Event Condition Transitions 

This Parameter, of type Transitions, shall contain the current value of the Event Enrollment object’s Event Condition 
Transitions attribute. 

15.15.1.2.2 Notification Lost 

This Parameter, of type boolean, shall contain the current value of the Event Enrollment object’s Notification Lost attribute. 

15.15.1.2.3 Duration 

This Parameter, of type EE Duration, shall contain the value of the Event Enrollment object’s Duration attribute. 

15.15.1.2.4 Alarm Acknowledgement Rule 

This Parameter, of type Alarm Ack Rule, shall contain the current value of the Event Enrollment object’s Alarm Acknowl- 
edgement Rule attribute. 

15.15.1.2.5 Current State 

This Parameter, of type EE-State, shall report the value of the Reportable component of the State attribute of the Event 
Enrollment Object. 

15.15.1.3 Result(-) 

The Result(-) Parameter shall indicate that the Service request failed. The Error Type Parameter, which is defined in 
detail in clause 17, shall provide the reason for failure. 

15.15.2 Service Procedure 

The responding MMS-user shall locate the specified notification Event Enroliment Object. If the Object is successfully 
located, the responding MMS-User shall issue a positive response, containing the current values for the specified Event 
Enrollment object’s attributes. Otherwise, a Result(-) shall be issued. 

15.16 AlterEventEnrolIment Service 

The AlterEventEnrollment Service is provided as a means of allowing a client MMS-user to request that a VMD replace 
the value of the Event Condition Transitions attribute, or the value of the Alarm Acknowledgement Rule attribute, or 
both, of an existing notification Event Enrollment Object. The AlterEventEnrollment Service shall not be used to alter a 
modifier Event Enrollment Object. 

15.16.1 Structure 

The structure of the component Service primitives is shown in Table 82. 

Table 82 - AlterEventEnrollment Service 
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Table 82 (Cont.) - AlterEventEnrollment Service 

Parameter Name RW Ind Rsp Cnf C8B 

Argument (COMP) M M(=) 
Event Enrollment Name M W=) 
Event Condition Transitions U U(=> 
Alarm Acknowledgement Rule U U(=) 

Result(+) (COMP) S S(=) 
Current State M M(=) 
Transition Time M W=) 

Result(-) S S(=) 
Error Type M W=) 

15.16.1 .l Argument 

This Parameter shall convey the Parameters of the AlterEventEnrollment Service request. 

15.16.1 .l .l Event Enrollment Name 

This Parameter, of type Object Name, shall contain the value of the Event Enrollment Name attribute of the notification 
Event Enrollment Object which is to be modified. 

15.16.1 .1.2 Event Conditlon Transitions 

The Event Condition Transitions Parameter, of type Transitions, shall specify the set of transitions of the Event Condition 
Object for which invocation of the EventNotification Service is requested. The allowed values for this Parameter are 
specified in 15.1.3.1. 

Either this Parameter, or the Alarm Acknowledgement Rule Parameter, or both, shall be specified. 

15.16.1 .1.3 Alarm Acknowledgement Rule 

The Alarm Acknowledgement Rule Parameter, of type Alarm Ack Rule, shall specie the value of the Event Enrollment 
object’s Alarm Acknowledgement Rule attribute. The semantics and allowed values for this Parameter are given in 15.1.3.1. 

This Parameter shall be omitted if the referenced Event Condition Object is a network-triggered event condition. 

Either this Parameter, or the Event Condition Transitions Parameter, or both, shall be specified. 

15.16.1.2 Result(+) 

The Result(+) Parameter shall indicate that the Service request succeeded. A successful result shall supply the following 
additional Parameters. 

15.16.1.2.1 Current State 

This parameter-, of type EE Skate, shall contain the current value of the Reportable component of the State attribute of 
the Event Enrollment Object following execution of the Service Procedure. If the Event Condition Object from which the 
value of this attribute shall be determined has become unavailable, for example through deletion of a Domain or 10~s of 
an application association, the value of this Parameter shall be set to UNDEFINED. 
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15.16.1.2.2 Transltion Time 

This Parameter shall contain the time (date and time of day or Time Sequence Identifier) at which the transition to 
the current Event Enrollment Object state was detected. If the execution of the AlterEventEnrollment Service procedure 
resulted in alteration of the Reportable component of the Event Enrollment object’s State attribute, this value shall 
reflect the time at which the value of the Reportable component of the State attribute was altered. If execution of the 
AlterEventEnrollment Service procedure did not result in a Change to the Reportable component of the State attribute, 
the value of the Transition Time Parameter shall be equal to the value of the Time of Last Transition To Idle attribute of 
the referenced Event Condition or the value of the Time Of Last Transition To Active attribute of the referenced Event 
Condition Object, whichever is later. If the referenced Event Condition Object has become unavailable, through the loss of 
an application association or deletion of a Domain, the value of this Parameter shall be UNDEFINED. 

15.16.1.3 Result(-) 

The Result(-) Parameter shall indicate that the Service 
deta .il in clause 17, shall provide the reason for failure. 

request failed. The Error TYP e Parameter, which is defined in 

15.16.2 Service Procedure 

The VMD shall locate the specified Event Enrollment Object and replace the vaiue of its Event Condition Transitions 
attribute, or the value of its Alarm Acknowledgement Rule attribute, or both, with the values specified in the Event 
Condition Transitions and Alarm Acknowledgement Rule Parameters, respectivelv. Then the VMD shall issue a positive 
response. The value of the Current State Parameter shall be UNDEFINED if the value of the Monitored Variable Reference 
attribute of the referenced Event Condition Object is UNDEFINED. 

NOTE - In the following discussion, the minor state NO-ACK-A should indicate that a required acknowledgement (given the 
new value for Alarm Acknowledgement Rule) for an EventNotifkation, specifying the ACTIVE state, has not been received. Likewise, 
the minor stak NO-ACK-1 should indicate that a required acknowledgement for an EventNotification, specifj4ng the IDLE state, has 
not been received. The minor state ACKED should indicate that any acknowledgement required by the current value of the Alarm 
Acknowledgement Rule has been received. Minor states are described in 15.1.3.1. 

If the specified value of the Alarm Acknowledgement Rule Parameter is not equal to the value of this attribute Prior to 
“replacement”, then the minor state of the Event Enrollment Object may be altered. Changes to the minor state of an Event 
Enrollment Object shall be recorded in the State attribute of the Event Enrollment Object, and reported in the Current 
State Parameter. The minor state of an Event Enrollment Object shall be determined as follows: L 

4 If the value of the Alarm Acknowledgement Rule Parameter is equal to NONE, the value of the Event Enrollment 
objed’s State attribute shall be the same as the value sf the State attribute of the referenced Event Condition Object. 
(There is no minor state). 

b) If the value of the Alarm Acknowledgement Rule Parameter is equal to SIMPLE, then the major state of the Event 
Enrollment Object shall be equal to the value of the State attribute of the referenced Event Condition Object, and the 
minor state of the Event Enrollment Object shall be determined as follows. 

1) If the major state is ACTIVE and the value of the Event Enrollment object’s Time Active Acknowledged attribute 
is UNDEFINED, the minor state shall be NO-ACK-A. 

2) Otherwise, if the major state is ACTIVE, the minor state shall be ACKED. 

3) Otherwise, there shall be no minor state. 

C> If the value of the Alarm Acknowledgement Rule attribute of the Event Enrollment Object is equal to ACK-ACTWE, 
then the major state of the Event Enrollment Object shall be equal to the value of the State attribute of the referenced 
Event Condition Object, and the minor state of the Event Enrollment Object shall be determined as follows. 

1) If the major state is ACTIVE or IDLE, and the value of the Event Enrollment object’s Time Active Acknowledged 
attribute is UNDEFINED, the minor state shall be NO-ACK-A. 

2) Otherwise, if the major state is ACTIVE or IDLE, the minor state shall be ACKED. 

3) Otherwise, there shall be no minor state. 
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d) If the Alarm Acknowledgement Rule is equal to ACK-ALL, then the major state of the Event Enrollment Object is 
equal to the value of the State attribute of the referenced Event Condition Object, and the minor state of the Event 
Enrollment Object shall be determined as follows. 

1) If the major state is ACTIVE or IDLE, and the value of the Event Enrollment object’s Time Active Acknowledged 
attribute is UNDEFINED, the minor state shall be NO-ACK-A. 

2) Otherwise, if the major state is IDLE. and the value of the Event Enrollment objed’s Time Idle Acknowledged 
attribute is UNDEFINED, the minor state shall be NO-ACKI. 

3) Otherwise, the minor state shall be ACKED. 

15.17 EventNotification Service 

The EventNotification Service is provided as a means whereby a VMD may notify an enrolled client of the occurrence of a 
state transition associated with an Event Condition Object. The EventNotification Service is an unconfirmed Service. 

15.17.1 Structure 

The structure of the component Service primitives is shown in Table 83. 

Table 83 - EventNotifScation Service 

Parameter Name Req Ind Rsp Cnf CBB 

Argument (COMP) M M(=) 
Event Enrollment Name M W=) 
Event Condition Name M W=) 
Severity M MC=) 
Current State C C(=) 
Transition Time M W=) 
Notification Lost M W=) 
Alarm Acknowledgement Rule C C(=) 
Action Result C C(=) 
Event Action Name M M(=) 
Success Or Failure M M(=) 
Confirmed Service Response (COMP) S S(=) 
Confirmed Service Error S S(=) 

15.17.1 .l Argument 

This Parameter shall convey the Parameters of the EventNotification Service. 

1517.1 .l .l Event Enrollment Name 

This Parameter, of type Object Name, shall contain the value of the Event Enrollment Name attribute of the Event 
Enrollment Object for which this notification is invoked. 
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15.17.1 .1.2 Event Condition Name 

This Parameter, of type Object Name, shall contain the value of the Event Condition Name attribute fr-om the Event 
Condition Object referenced by the Event Condition Reference attribute of the Event Enrollment Object for which this 
EventNotification is invoked. 

15.17.1.1.3 Severity 

This Parameter, of type integer, shall contain the value of the Severity attribute from the Event Condition Object referenced 
by the Event Condition Reference attribute of the Event Enrollment Object. 

15.17.1 .1.4 Current State 

This Parameter, of type EC State, shall contain the current value of the State attribute, following event transition process- 
ing, of the Event. Condition Object referenced by the Event Condition Reference attribute of the Event Enrollment Object. 
If the EventNotification is being eent as a result of the transition ANY-TO-DELETED of the referenced Event Condition 
Object, this Parameter shall be omitted. This Parameter shall also be omitted if the referenced Event Condition Object has 
become unavailable, for example, as a result of deletion of a Domain or loss of an application association. 

15.17.1 .1.5 Transition Time 

This Parameter shall contain the time (date and time of day or Time Sequence Identifier) at which the Event Condition 
Object transition was detected. 

15.17.1 .1.6 Notification Lost 

This Parameter, of type boolean, shall contain the value of the Event Enrollment object’s Notification Lost attribute at 
the time of the Event Condition object’s transition. If true it shall indicate that one or more EventNotification requests 
specified for previous Event Condition Object transitions associated with this Event Enrollment Object have not been issued 
due to resource limitations in the issuing System. Following successtil completion of an event notification, this Parameter, 
if true, shall be set to the value false. 

15.17.1 .1.7 Alarm Acknowledgement Rule 

‘I’his Parameter, of type Alarm Ack Rule, shall be included for EventNotification Service requests resulting fiom an Event 
Enrollment Object referencing an Event Condition Object which has a value for the Event Condition Class attribute of 
MONITORED. It shall contain the value of the Event Enrollment object’s Alarm Acknowledgement Rule attribute. 

This Parameter 
ment Object. 

shall be omitted for EventNotification Service requests resulting from a network-triggered Event Enroll- 

15.17.1.1.8 Action Result 

This Parameter shall be included for EventNotification Service requests resulting fiom Event Enrollment objects which 
reference an Event Action Object. Otherwise, it shall be omitted. If included, it shall contain the result of execution of 
the Service request specified by the Confirxned Service Request attribute of the Event Action Object. If the Event Action 
Object has become unavailable, for example as a result of deletion of a Domain or loss of an application association, this 
Parameter shall not be included. This Parameter shall also not be included if the EventNotification is being sent as a result 
of the transition ANY-TO-DELETED of the referenced Event Condition Object. The component Parameters are specified 
as follow s. 
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15.17.1 -1.8.1 Event Action Name 

This Parameter, of type Object Name, shall contain the value of the Event Action Name attribute 
Object referenced by the Event Action Reference attribute in the Event Enrollment Object. 

15.17.1 .1.8.2 Success Or Fahre 

This boolean Parameter shall indicate whether the execution of the confirmed 
Confirmed Service Request attribute succeeded (true) or failed (false j. 

from the Event Action 

Service specified in the Event Action obj ect’s 

15.17.1 J.8.3 Conf irmed Service Response 

This Parameter shall contain the value of the Result(+) Parameter augmented by Companion Standard Parameters, re- 
sulting fiom the successful execution of the confirmed Service specified in the Confirmed Service Request attribute of the 
Event Action Object. It shall be present if the Success Or Failure Parameter is true. Otherwise it shall be omitted. 

15.17.1 .1.8.4 Confirmed Service Error 

This Parameter shall contain the value of the Result(-) Parameter resulting from the failure in execution of the confirmed 
Service. It shall be present if the Success Or Failure Parameter is false. Utherwise it shall be omitted. 

15.17.2 Service Procedure 

There is no response or tonfirm Service primitive for the EventNotification Service. However, depending on the presence 
and value of the Alarm Acknowledgement Rule Parameter, the receiver of the Service indication may be expected to initiate 
an AcknowledgeEventNotification Service at some Point following receipt of an EventNotification indication. The minimum 
requirements on the VMD for invocation of this Service are specified in 15.1.4. 

NOTE - The VMD, due to fahre to receive a required acknowledgement or other locsil reason, may, at its discretion, repeat 
an EventNotification (in a new Service invocation) for any Event Enrollment Object which is awaiting a required acknowledgement. ne 
critetia for deciding to repeat an EventNotification shall be determined as a local matter. 

15.18 AcknowledgeEventNotification Service 

The AcknowledgeEventNotification Service is provided as the means whereby a client MMS-wer may notifv the VMD that 
its user (usually a human Operator) has acknowledged an EventNotification received fiom the VMO. * 

This Service shall be used to acknowledge EventNotification Service indications containing the ACTIVE or IDLE value in 
the Current State Parameter and containing a value for the Alarm Acknowledgement Rule Parameter not equal to NONE. 

This Service may optionally be used to notify other clients enrolled for notifications of identical transitions of an Event 
Condition Object, and receiving identical EventNotification Service indications, through the use of an Acknowledgement 
Event Condition Object. This Object, which shall be a network-triggered Event Condition Object, shall be triggered through 
the use of the optional Acknowledgement Event Condition Parameter. 

15.18.1 Structure 

The structure of the component Service primitives is shown in Table 84. 

Table 84 - AcknowledgeEventNotificatIon Service 
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Table 84 (Cont.) - AcknowledgeEventNotification Service 

Parameter Name Req Ind RsP Cnf CBB 

Argument (COMP) M W=) 
Event Enrollment Name M W=) 
Acknowledged State M 
Time Of Acknowledged Transition 

W=) 
M W=) 

Acknowledgement Event Condition 6 C(=) AKEC 

Result(+) (COMP) S so 

Result(-) S S(=) 
Error Type M M(=) 

15.18.1 .l Argument 

This Parameter shall convey the Parameters of the AcknowledgeEventNotification Service request. 

1518.1 .l .l Event Enrollment Name 

This Parameter, of type Object Name, shall be equal in value to the Event Enrollment Name Parameter of the EventNo- 
tification which is being acknowledged. 

1518.1 .1.2 Acknowledged State 

This Parameter, of type EC State, shall be equal in value to the Current State Parameter of the EventNotification which 
is being acknowledged. 

15.18.1 .1.3 Time Of Acknowledged Transition 

This Parameter, expressed as a date and time of day or Time Sequence Identifier, shall be equal to the value of the 
Tyansition Time Parameter of the EventNotification which is being acknowledged. 

15.18.1 .1.4 Acknowledgement Event Condition 

This optional Parameter shall be the name of the network-triggered Event Condition Object which shall serve as the 
acknowledgement Event Condition. This Parameter shall be included only if the AKEC conformance block is supported 
by the VMD. 

15.18.1.2 Result(+) 

The Res&(+) Parameter shall indicate that the Service request succeeded. A successful result does not supply Service 
specific Parameters. 

15.18.1.3 Result(-) 

The Result(-) Parameter shall indicate that the Service request failed. The Error Type Parameter, which is defined in 
detail in clause 17, shall provide the reason for faiiure. 
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15.18,2 Service Procedure 

The VMD shall locate the Event Enrollment Object identified by the value of the Event Enrollment Name parameter. 
The Procedure For Acknow1edgemen.t of Event Notifications (see 15.1.4.3) shall then be executed. If the Acknowledgement 
Event Condition Parameter has been provided, the VMD shall locate the network-triggered Event Condition Object specified 
by the value of this Parameter and trigger it. The procedure For Event Transition Processing (15.1.4.2) shall be executed 
in response to the triggering of this Object. Finally, the VMD shall issue a response primitive specifying success. 

15.19 GetAlarmSummary Service 

The GetAlarmSummary Service is provided as the means whereby a client MIM-User may request summarv information 
from the VMD about the current status of monitored Event Condition objects and related attributes of their referenced 
notification Event Enrollment objects. 

15.19.1 Structure 

The structure of the component Service primitives is shown in Table 85. 

Table 85 - GetAlarmSummary Service 

/ 
Parameter Name 

l Argument (COMP) 
Enrollments Only 
Active Alarms Only 
Acknowledgement Filter 
Severity Filter 

Most Severe 
Least Severe 

Continue After 

Result(+) (COMP) 
List Of Alarm Summary 

Event Condition Name 
Severity 
Current State 
Unacknowledged State 
Additional Detail 
Time Of Last Transition To Active 
Time Of Last Transition To Idle 

More Foliows 

Result(-) 
Error Type 

15.19.1 .l Argument 

This Parameter shall convey the Parameters of the GetAlarmSummary Service request. 

Req Ind 

Mi=) 
M(=) 
Mi=) 
Mi=) 
M(=) 
Mi=) 
M(=) 
W=) 

RsP 

S 
M 
M 
M 
M 
M 

COMP 
C 
C 
M 

S 
M 

Cnf 

Si=) 
M i,=) 
M(=) 
MC=) 
W=) 
W=) 
COMP 
Ci=) 
Ci=) 
W=) 

S(=) 
W=) 

CBB 
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15.19.1 .l .l Enrollments Only 

This Parameter, of type boolean, shall provide a means of restricting the set of Event Condition objects which are to be 
summarized. When true, the summary shall include only those monitored Event Condition objects which contain (in the 
List of Event Enrollment Reference attribute) a reference to one or more notification Event Enrollment objects which 
specify (in the value of the Client Application attribute) the GetAlarmSummary Service client. 

15.19.1 .1.2 Active Alarms Only 

This Parameter, of type boolean, shall provide a means of restricting the Event Condition objects which are to be sum- 
marized. When true, only those monitored Event Condition objects which have the value of the State attribute equal t~ 
ACTIVE shall be included. When false, monitored Event Condition objects shall be summarized without regard to the 
value of the State attribute. 

15.19.1.1.3 Acknowledgement Fitter 

This Parameter, of type integer, shall provide a means of restricting the Event Condition objects and Event Enrollment 
objects which are to be summarized. It may take any of three values: 

NUTE - In the following discussions, an unacknowledged event enrollment is a notification Event Enrollment Object in the minor 
state NO-ACK-1 or in the minor state NO-ACK-A, and an acknowledged event enrollment is a notification Event Enrollment Object in the 
minor state ACKED. A notification Event Enrollment Object without a minor state is not included in either of these categories. 

NOT-ACKED - Shall request that the GetAlarmSummary response shall contain only reports for those monitored Event 
Condition objects for which the List of Event Enrollment Reference attribute contains a reference to at least one unac- 
knowledged event enrollment. 

ACKED - Shall request that the GetAlarmSummary response contain only reports for those monitored Event Condition 
objects for which all references contained in the List of Event Enrollment Reference attribute are to acknowledged event 
enrollments. 

ALL - Shall request that the GetAlarmSummary response contain monitored Event Condition objects without regard to 
the acknowledgement Status of any referenced notification Event Enrollment objects. 

15.19.1 .l.4 Severity Filter 

This Parameter, containing two integers, is provided as a means of restriding the summary to monitored Event Condition 
objects having specific severity. Only those Event Condition objects for which the value of the Severity attribute is between 
Most Severe and Least Severe, inclusive, shall be summarized. 

15.19.1 .1.5 Continue After 

This Parameter shall be inc’iuded if requesting continuation of a partially completed alarm summary, as indicated by a value 
of true in the More Follows Parameter in the most recently received GetAlarmSummary tonfirm primitive. Otherwise, 
this Parameter shall be omitted. 

This Parameter shall contain the Event Condition Name Parameter, of type Object Name, shall be equal in value to the 
Event Condition Name Parameter of the last Alarm Summary entry in the List Of Alarm Summary Parameter of the 
GetAlarmSummary confkn Service primitive for which continuation is requested. 

15.19.1.2 Result(+) 

The ResultJ+) Parameter shall indicate that the requested Service has succeeded. 
Parameters may also be included. 

When success is indicated the following 
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15.19.1.2.1 List Of Alarm Summary 

This Parameter shall contain a list of zero or more Alarm Summary Parameters, each providing the summary of a Single 
monitored Event Condition Object satisfying the criteria of the GetAlarmSummary Service indication. 

15.19.1.2.1 .l Event Condition Name 

This Parameter, of type Object Name, shall contain the value of the Event Condition Name attribute from the monitored 
Event Condition Object. 

15.19.1.2.1.2 Severity 

This Parameter, of type integer, shall contain the value of the monitored Event Condition object’s Severity attribute. 

15.19.1.2.1.3 Current State 

This Parameter, of type EC State, shall contain the current value of the monitored Event Condition object’s State attribute. 

15.19.1.2.1.4 Unacknowledged State 

This Parameter, of type integer, shall contain a value indicating the state or states of the monitored Event Condition Object 
for which at least one referenced notification Event Enrollment Object has not received a required acknowledgement. This 
Parameter shall contain one of the following values: 

NONE - shall indicate that no acknowledgements are outstanding. 

ACTIVE - shall indicate that at least one acknowledgement of the most recent transition to the ACTIVE state is outstand- 
mg. 

IDLE - shall indicate that at least one acknowledgement of the most. recent transition to the IDLE state is outstanding. 

BOTH - shall indicate that at least one acknowledgement of the most recent transition to the ACTWE state and at least 
one acknowledgement of the most recent transition to the IDLE state are outstanding. 

15.19.1.2.1.5 AdditionaO Detail 

Inclusion (or not) of this Parameter shall be as specified in the Companion Standard regulating creation of the monitored 
Event Condition Object. If the abstract Syntax defined in ISO/IEC 9506-2, clause 19, was in effect for that creation, then 
this Parameter shall be omitted. 

15.19.1.2.1.6 Time Of Last Transition To Active 

This Parameter, expressed as a date and time of day or Time Sequence Identifier, shall contain the value of the Time Of 
Last Transition To Active attribute of the monitored Event Condition Object, unless it has value UNDEFINED, in which 
case this Parameter shall be omitted. 

15.19.1.2,1.7 Time Of Last Transition To Idle 

This Parameter, expressed as a date and time of day or Time Sequence Identifier, shall contain the value of the Time Of 
Last Transition To Idle attibute of the monitored Event Condition Object, unless it has value UNDEFINED, in which case 
this Parameter shall be omitted. 
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15.19.1.2.2 More Follows 

The More Follows Parameter, of type boolean, shall be equal to true if this response does not contain all of the alarm 
summaries requested and a continuation request shall be issued to obtain the additional summaries. Otherwise, it shall 
be false. 

15.19.1.3 Result(=) 

The Result(-) Parameter shall indicate that the Service request failed. The Error Type Parameter, which is defined in 
detail in clause 1’7, shall provide the reason for failure. 

15.19-2 Service Procedure 

The responding MMS-user shall search all monitored Event Condition objects for which the value of the Event Condition 
Class attribute is MONITORED and for which the value of the Alarm Summary Reports attribute is true, for Event 
Condition objects which satisfy the specified filter criteria and shall return a positive response containing the List Of 
Alarm Summary Parameter (constructed from monitored Event Condition objects found in this search) and the More 
Follows Parameter. 

If the request contains the Continue After Parameter, the search shall begin with the first monitored Event Condition 
Object logically greater than the monitored Event Condition Object specified by the value of this Parameter, according to 
the collating sequence specified below. 

The search shall provide a well-defined ordering among monitored Event Condition objects. The following Order is specified: 

4 All AA-specific monitored Event Condition objects (of the requesting application association), if any, shall be searched 
first, followed by VMD-specific monitored Event Condition objects, followed by Domain-specific monitored Event 
Condition objects. 

b) Within a given name scope, monitored Event Condition objects shall be searched in increasing Order, based on the 
collating sequence of the International Reference Version of ISO 646. For Domain-specific monitored Event Condition 
objects, the Domain name shall be the major search key and the Domain-specific identifier shall be minor. 

The number of monitored Event Condition objects which may be summarized in the List of Alarm Summary Parameter 
may be limited by local restrictions. If the response does not contain all of the request alarm summaries, the More Follows 
Parameter shall be set to the value true. Otherwise, the More Follows Parameter shall be set to the value false. 

15.20 GetAlarmEnrolImentSummary Service 

The GetAlarmEnrollmentSummary Service is provided as the means whereby a client MMS-user may request summary 
information f?om the VMD about the current alarm Status of notification Event Enrollment objects and related attributes 
of their referenced monitored Event Condition objects. 

1520.1 Structure 

The structure of the component Service primitives is shown in Table 86. 

Table 86 - GetAlarmEnrollmentSummary Service 
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Table 86 (Cont.) - GetAlarmEnrollmentSummary Service 

Parameter Name Req Ind RsP Cnf CBB 

hgument (COMP) M - M(=) 
Enrollments Only M Mi=> 
Active Alarms Only M W=) 
Acknowledgement Filter M Mf=) 
Severity Fi Iter M M(=) 

Most Severe M M(z) 
Least Severe M W=) 

Continue After U U(=) 

3esult(+) (COMP) S S(=) 
List Of Alarm Enrollment Summary M M(=) 
Event Enrollment Name M W=) 
Client Application C C(=) 
Severity M W=) 
Current State M W=) 
Additional Detail COMP COMP 
Notification Lost M W=) 
Alarm Acknowledgement Rule M M(=) 
Enrollment State C Cf=> 
Time Of Last Transition To Active C C(=) 
Time Active Acknowledged C C(=) 
Time Of Last Transition To Idle C C(=) 
Time Idle Acknowledged C C(=) 
More Follows M W=) 

?esult(-) S S(=) 
Error Type M W=) 

15.20.1 .l Argument 

This Parameter shall convey the Parameters of the GetAlarmEnrollmentSummary Service request. 

15.20.1 .l .l Enrollments Only 

This Parameter, of type boolean, shall provide a means of restricting the set of Event Enrollment objects which shall be 
summarized. When true, only those notification Event Enrollment objects for which the value of the Client Application 
attribute specifies the requesting MMS-user shall be summarized. When false, notification Event Enrollment objects shall 
be summarized without regard to the value of the Client Application attribute. 

15.20.1 .1.2 Actlve Alarms Only 

This Parameter, of type boolean, shall provide a means of restricting the notification Event Enrollment objects which 
shall be summarized. When true, only those notification Event Enrollment objects for which the value of the Major State 
component of the State attribute is equal to ACTIVE shall be included. When false, notification Event Enrollment objects 
shall be summarized without regard to the major stak 
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15.20.1 -1.3 Acknowledgement Filter 

This Parameter, of type integer, shall provide a means of restricting the Event Enrollment objects which shall be summa- 
rized. It may take any of three values: 

NOTE - in the following discussions, an unacknowledged event enrollment is a notification Event Enrollment Object in the minor 
state NO-ACK-1 or in the minor state NO-ACK-A, and an acknowledged event enrollment is a notification Event Enrollment Object in the 
minor state ACKEID. Event enrollments which do not have a minor state shall not be included in either of these categories. 

NOT-ACKED - Shall request that the GetAlarmEnrollmentSummary response contain only reports for unacknowledged 
event enrollments. 

ACKED - Shall request that the GetAlarmEnrollmentSummary response contain only reports for acknowledged event 
enrollments. 

ALL - Shall request that the retumed alarm enrollment summary contain reports of event enrollments for all notification 
Event Enrollment objects without regard to major or minor states. 

15.20.1 -1.4 Severity Filter 

This Parameter, containing two integers, is provided as a means of restricting the summary to notification Event En- 
rollment objects referencing Event Condition objects having specific severity. Only notification Event Enrollment objects 
referencing Event Condition objects for which the value of the Severity attribute is between Most Severe and Least Severe, 
inclusive, shall be summarized. 

15.20.1 -1.5 Continue After 

This Parameter, of type Object Name, shall be included if requesting continuation of a partially completed alarm enrollment 
summary, as indicated by a value of true in the More Follows Parameter in the most recently received GetAlarmEnroll- 
mentsummary tonfirm primitive. Otherwise, this Parameter shall be omitted. When included, this Parameter shall 
contain the value of the last Event Enrollment Name Parameter included in the List Of Alarm Enrollment Summary 
response primitive preceding this request. 

15.20.1.2 Result(+) 

The Result(+) Parameter shall indicate that the requested Service has succeeded. When success is indicated the following 
Parameters shall also be included. 

15.20.1.2.1 List Of Alarm Enrollment Summary 

This Parameter shall contain a list of zero or more Alarm Enrollment Summary Parameters, each providing the summary of 
a Single notification Event Enrollment Object satisfying the criteria of the GetAlarmEnrollmentSummary Service indication. 

15.20.1.2.1 .l Event Enrollment Name 

This Parameter, of type Object Name, shall contain the value of the Event Enrollment Name attribute of the notification 
Event Enrollment Object. 

15.20.1.2.1.2 Client Applicatlon 

This Parameter, of type Application Reference, shall contain the value of the notification Event Enrollment object’s Client 
Application attribute, unless it specifies the requesting client, in which case this Parameter shall be omitted. 

239 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 95
06

-1:
19

90

https://iecnorm.com/api/?name=cca883d3816e5cff2b8e9dd531877f46


ISO/IEC 9506-1: 1990(E) 

15.20.1.2.1.3 Severlty 

This Parameter, of type integer, shall contain the value of the Severity attribute of the notification Event Enrollment 
object’s referenced Event Condition Object. 

15.20.1.2.1.4 Current State 

This parameter-, of type EC State, shall contain the value of the State attribute of the notification Event Enrollment object’s 
referenced Event Condition Object. 

15.20.1.2.1.5 Addltional Detail 

Inclusion (or not) of this Parameter shall be as specified in the Companion Standard regulating creation of the notification 
Event Enrollment object’s referenced Event Condition Object. If the abstract Syntax defined in this part of ISO/IEC 9506 
was in effect for that creation, then this Parameter shall be omitted. 

15.20.1.2.1.6 Notlfication Lost 

This boolean Parameter shall contain the value of the notification Event Enrollment object’s Notification Lost attribute. 

15.20.1.2.1.7 Alarm Acknowledgement Rule 

This Parameter, of type Alarm Ack Rule, shall contain the value of the notification Event Enrollment object’s Alarm 
Acknowledgement Rule attribute. 

This Parameter, of type EE-State, shall convey the value of the Reportable component of the State attribute of the notifi- 
cation Event Enrollment Object. This Parameter shall be omitted if the value of the Acknowledgement Filter Parameter is 
not equal to ALL. 

15.20.1.2.1.8 Time Of Last Transltion To Actlve 

This Parameter, expressed as a date and time of day or Time Sequence Identifier, shall contain the value of the Time Of 
Last Transition To Active attribute of the notification Event Enrollment object’s referenced Event Condition Object, unless 
it has value UNDEFINED, in which case this Parameter shall be omitted. 

15.20.1.2.1.9 Time Active Acknowledged 

This parameter-, expressed as a date and time of day or Time Sequence Identifier, shall contain the value of the notification 
Event Enrollment object’s Time Active Acknowledged attribute, unless it has value UNDEFINED, in which case this 
Parameter shall be omitted. 

15.20.1.2.1.10 Time Of Last Transltlon To Idle 

This Parameter, expressed as a date and time of day or Time Sequence Identifier, shall contain the value of the Time Of 
Last Transition To Idle attribute of the notification Event Enrollment object’s referenced Event Condition Object, unless it 
has value UNDEFINED, in which case this Parameter shall be omitted. 

15.20.1.2.1 -11 Tlme Idle Acknowledged 

This Parameter, expressed as a date and time of day or Time Sequence Identifier, shall contain the value of the notifica- 
tion Event Enrollment object’s Time Idle Acknowledged attribute, unless it has value UNDEFINED, in which case this 
Parameter shall be omitted. 
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15.20.12.2 More Follows 

The More Follows Parameter, of type boolean, shall have a value of true if this response does not contain all of the 
alarm enrollment summaries requested and a continuation request shall be issued to obtain the additional summaries. 
Otherwise, the value shall be false. 

15.20.1.3 Result(-) 

The Result(-) Parameter shall indicate that the Service request failed. The Error Type Parameter, which is defined in 
detail in clause 17, shall provide the reason for failure. 

1520.2 Service Procedure 

The responding MMS-user shall search the List Of Event Enrollment Reference attribute of all Event Condition objects 
for which the value of the Event Condition class attribute is MONITORED to obtain a list of notification Event Enroll- 
ment objects which satisfy the specified filter criteria and shall return a positive response containing the List Of Alarm 
Enrollment Summary parameter- constructed from notification Event Enrollment objects found in this search and also 
containing the More Follows Parameter. 

If the request contains the Continue After Parameter, the search shall proceed in accordance with the collating sequence 
specified below, commencing with the next Event Enrollment Name following the Event Enrollment Name contained in 
the Continue fier Parameter. If no such Event Enrollment Name exists, the search shall begin with the first Event 
Enrollment Name logically greater than the name specified by the Continue After Parameter, based on the collating 
sequence. 

The search shall provide a well-defined search erdering for monitored Event Condition objects and their referenced noti- 
fication Event Enrollment objects. The following Order is specified: 

a) All AA-specific monitored Event Condition objects (of the requesting application associationj, if any, and their ref- 
erenced notification Event Enrollment objects shall be searched first, followed by VMD-specific monitored Event 
Condition objects and their referenced notification Event Enrollment, objects, followed by Domain-specific monitored 
Event Condition objects and their referenced notification Event Enrollment objects. 

1) Within a given name scope, monitored Event Condition objects shall be searched in increasing Order, based on the 
collating sequence of the International Reference Version of ISO 646. For Domain-specific monitored Event Condition 
objects, the Domain name shall be the major search key and the Domain-specific identifier shall be minor. 

) Within a given monitored Event Condition Object, the List Of Event Enrollment) Reference attribute shall be searched 
in a manner identical with that specified for monitored Event Condition objects. 

The number of notification Event Enrollment objects which may be summarized in the List of Alarm Enrollment Summary 
Parameter may be limited by the server due to local considerations. If the response does not contain all of the requested 
summaries, the More Follows Parameter shall be set to the value true. Otherwise, the More Follows Parameter shall be 
set to the value false. 

15.21 Attach To Event Condition Modifier 

The Attach To Event Condition modifier is provided as the means whereby a client MMS-user may require that the VMD 
delay execution of a requested service’s Service procedure until a specified Event Condition obiect undergoes any one of a r 
specified set of state transitions. 
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15.21 .l Structure 

The structure of the Attach To Event Condition modifier Parameter is shown in Table 87. 

Tabie 87 - Attach To Event Condition Modifier 

Parameter Name Req 

S 
M 

r 

M 
M 
U 

ld ~ Rsp 

S(=) 
M(=) 
W=) 
MC=) 
W=) 

Cnf CB8 

15.21.1.1 Attach To Event Condition 

When a VMD implements the Attach To Event Condition Service modifier the Attach To Event Condition Parameter is 
provided as an alternative Parameter of the List of Modifier Parameter for each confirmed Service request (see 5.4). The 
sub-Parameters of the Attach To Event Condition modifier are specified as follows. 

15.21 .l .l .l Event Enrollment Name 

This Parameter, of type Object Name, shall contain the value of the Event Enrollment Name attribute which shall be used 
to identify the modifier Event Enrollment Object. This name shall be unique among all other Event Enrollment Name 
attributes for Event Enrollment objects of identical scope at the VMD. 

15.21 .l J-2 Event Condition Name 

This Parameter, of type Object Name, shall spe@ the value of the Event Condition Name attribute of the Event Condition 
Object to which this Service request or Event Action Object is to be attached via a modifier enrollment. 

15.21 .l .1.3 Causing Transitions 

This Parameter, of type Transitions, shall specify the set of transitions of the Event Condition Object which, individually, 
are to Cause release of the Service request or Event Action for continued execution of its Service procedure. The allowed 
values for this Parameter are as specified for the Event Condition Transitions attribute of the Event Enrollment Object 
(15.1.3.1). 

15.21 .l .1.4 Acceptable Delay 

This optional Parameter, of type integer, shall indicate the duration of time in seconds for which the requesting MMS-User 
is willing to wait for the specified event condition to occur. If more than one Attach To Event Condition modifier has 
been specified, this Parameter shall indicate for each modifier separately the duration of time which is acceptable after 
processing of that modifier has commenced. A zero value for this Parameter is not acceptable and will result in a Result(-) 
response from the responding MMS-User. If no value is specified for this Parameter, this is interpreted as meaning that 
any delay is acceptable, (i.e. “wait forever.“) 
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15.21.2 Service Procedure 

The responding MMS-user shall create a modifier Event Enrollment Object having attributes as specified below and place 
a reference to this Event Enrollment Object in the specified Event Condition object’s List Of Event Enrollment Reference 
attribute. No further action shall be taken toward execution of the indicated service’s Service procedure until the specified 
Event Condition Object undergoes one of the specified state transitions. 

The attributes of the created Event Enrollment Object shall be initialized as follows: 

4 The Event Enrollment Name attribute shall be initialized to the value provided in the Event Enrollment Name 
Parameter. 

W The Enrollment Class attribute shall be initialized to the value MODIFIER. 

4 The Event Condition Reference attribute shall be initialized to reference the Event Condition Object identified by the 
value of the Event Condition Name Parameter. 

d) The Event Condition Transitions attribute shall be initialized to the value of the Causing Transitions Parameter. 

e) The Invoke ID attribute shall be initialized to contain the invoke ID of the modified Service and reference a Transaction 
Object (see 7.2). 

In the case of an Event Action Object specifying this modifier, this attribute shall have a value determined by local 
means. This value shall be unique with respect) to values of Invoke IDs which may occur on the application association 
over which the Event Action object’s definition was received. 

f ) If no value has been provided for the Acceptable Delay Parameter, then the Remaining Acceptable Delay attribute 
shall be set to the value FOREVER. If a value has been provided, then the Remaining Acceptable Delay attribute 
shall be initialized to the value of the Acceptable Delay Parameter and the timer function activated. 

If the value of the Remaining Acceptable Delay attribute reaches Zero, then the following actions shall be perforrned: 

4 The timer shall be deactivated and the decrementation process shall cease; 

b) The responding MMS-User shall return a Result(-) response for the modified Service with the error Parameter indi- 
cating expiration of acceptable delay; 

4 The procedure for Event Enrollment Deletion (See 15.13.2.4) shall be followed. 

If a specified state transition is detected, then the following actions shall be performed: 

4 The Service request shall be released for continued execution of its Service procedure (See ‘7.2.11.2); 

W The Event Enrollment Object and its reference in the specified Event Condition object’s List Of Event Enrollment 
Reference attribute shall then be deleted (See 15.13.2.9.). 

15.21.3 Procedure for Cancellation of Modified Service 

This procedure amends the Service procedure for the Cancel Service when a Service request attached to an Event Condition 
Object is to be canceled. The procedure is as follows: 

4 remove the reference to the Event Enrollment Object from the List Of Event Enrollment Reference attribute of the 
Event Condition Object referenced by the Event Enrollment Object; 

b) execute the Service procedure specified for the Cancel Service; then 

4 delete the Event Enrollment Object using the Procedure For Event Enrollment Deletion (See 15.13.2.4.). 

Note that the cancellation of the modified Service results in a negative response being issued for the Service invocation. 
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15.22 Event Management State Diagrams 

The state diagrams which regulate the use of the event management Services are specified below. These state diagrams 
are in addition to state diagrams associated with the MMS-context. In the event that these diagrams are discovered to be 
in conflict with the preceding text, the text is considered to supersede the representations in the diagrams. 

15.22.1 Event Condition State Diagrams 

The state diagram for an event condition differs depending upon the class of the event condition. 

15.22.1 .l Network-triggered Event Condition 

The state diagram which regulates the network-triggered event condition is shown in Figure 15. 

yfKzGq .;!) 

(2) 

L- 
DISABLED 

s c- (3) 

Figure 15 - Network-triggered Event Condition State Diagram 

The arcs in this diagram are defined as follows. 

1) Receive DefineEventCondition indication specifying a network-triggered event condition, or loss of application associ- 
ation if the Event Condition Object is of AA-scope, or deletion of a Domain, if the Event Condition Object is of Domain 
specific scope and dependent on the deleted Domain. 

2) Receive DeleteEventCondition indication while List Of Event Enrollment attribute is empty, or loss of application 
association if the Event Condition Object is of AA-specific scope and dependent on the lost application associaticn, or 
deletion of a Domain if the Event Condition Object is of Domain-specific scope and dependent on the deleted Domain. 

3) Receipt of any of the following indications: 

- DeleteEventCondition while List Of Event Enrollment is not empty. 
- GetEventConditionAttributes; 
- ReportEventConditionStatus; 
- AlterEventConditioriMonitorin~ 
- TriggerEvent; 
- GetEventEnrollmentAttributes; 
- DefineEventEnrollment; 
- DeleteEventEnrollment; 
- AcknowledgeEventNotification; 
- GetAlarmSummary; 
- GetAlarmEnrollmentSummary; or 
I Service modified by Attach To Event Condition; 
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15.22.1.2 Monitored Event Condition 

The state diagram which regulates a monitored event condition is defined by Figure 16, 

+ NON-EXISTENT j (1, 

(2) 
(2) 

I 

(3) L (4) 
DISABLED 

(2) 

(6) 
IDLE * ACTIVE - 

(5) 

Figure 16 - Monitored Event Condition State Diagram 

The arcs of Figure 16 are defined as follows. 

1) Receive DefineEventCondition indication specifying a monitored event condition. 

2) Receive DeleteEventCondition indication while List Of Event Enrollment Reference attribute is empty, or loss of 
application association if the Event Condition Object is of AA-specific scope and dependent on the lost application 
association, or deletion of a Domain if the Event Condition Object is of Domain-specific scope and dependent on the 
deleted Domain. 

3) Receive AlterEventConditionMonitoring indication with Enable equal true while value of referenced monitored vari- 
able is false. 

4) Receive AlterEventConditionMonitoring indication with Enable equal true while value of referenced monitored vari- 
able is true. 

5) Value of referenced monitored variable changes Flom false to true. 

Value of referenced monitored variable changes from true to false. 

7) Receive AlterEventConditionMonitoring indication with Enable equal false. 

8) Receipt of any of the following indications: 

- DeleteEventCondition and List Of Event Enrollment Reference not empty. 
- GetEventConditionAttributes; 
- ReportEventConditionStatus; 
- AlterEventConditionMonitoring with Enable omitted or equal to current value of the Enable attribute; 
- ‘IkiggerEvent; 
- GetEventEnrollmentAttributes; 
- DefineEventEnrollment; 
- DeleteEventEnrollment; 
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- GeUarmSummary; 
- GetAlarmEnrollmentSummary; or 
- Service modified by Attach To Event Condition; 

15.22.2 The Event Action State Diagram 

The state diagram for an event action is shown in Figure 1’7. 

- NON-EXISTENT 

Figure 17 - Event Action State Diagram 

The arcs in this diagram are defined as follows. 

1) Receive DefineEventAction indication. 

2) Receive DeleteEventAction indication while List Of Event Enrollment attribute is empty, or loss of application as- 
sociation if the Event Action Object is of AA-specific scope and is dependent on the lost application association, or 
deletion of a Domain if the Event Action Object is of Domain-specific scope and dependent on the deleted Domain. 

3) Receipt of any of the following indications: 

- DeleteEventAction while List Of Event Enrollment attribute is not empty. 
- GetEventActionAttributes; 
- ReportEventActionStatus; 
- DefineEventEnrollment; 
- DeleteEventEnrollment; or 
- GetEventEnrolhnentAttributes; 

1522.3 The Event Enrollment Wate Diagrams 

The state diagrams of Figure 18 to 21 describe an event enrollment. The arcs shown in the various event enrollment state 
diagrams are defined as follows. 

1) Receive AlterEventConditionMonitoring indication specifying Enable equal to true while variable referenced by Event 
Condition’s Monitored Variable is true, or locally defined event is pending. 

2) Receive AkerEventConditionMonitoring indication specifying Enable equal to true while variable referenced by Event 
Condition’s referenced Monitored Variable is false, or locally defined event is not pending. 

3) Variable referenced by Event Condition’s referenced Monitored Variable becomes tiue or locally defined event is 
detected. 

4) Variable referenced by Event Condition’s Monitored Variable Reference attribute becomes false or condition causing 
locally defined event is cleared. 

5) Receive AcknowledgeEventNotification for current state and time of transition. 

246 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O/IE

C 95
06

-1:
19

90

https://iecnorm.com/api/?name=cca883d3816e5cff2b8e9dd531877f46


ISCVf EC 9506-1: 1 QQO(E) 

6) Receive AcknowledgeEventNotification for ACTIVE state while in the IDLE state and time is equal to Event Condi- 
tion’s Time Of Last Transition To Active attribute. 

7) Receive AlterEventConditionMonitoring indication specifying Enable equal to false. 

Additional arcs, as specified in 15.11.1.2 are possible when an AlterEventEnrollment indication is processed which changes 
the value of the Alarm Acknowledgment Rule attribute. In this case the state diagram regulating the event enrollment is 
also changed. 

Receipt of an indication for any of the following Services does not Change the state of an event enrollments. 

- GetEventEnrollmentAttributes 
- GetAlarmSummary 
- GetAlarrnEnrollmentSummary 
- ReportEventEnrollmentStatus 

Arcs indicating transitions that do not Cause a state Change are not shown in Order to avoid clutter in the diagrams. 

Receipt of a DefineEventEnrollment indication establishes a new event enrollment. This is modeled as a transition f?om 
the NON-EXISTENT state. The major state of the newly created event enrollment is equal to the current state of the 
referenced event condition. Its minor state is determined as specified above. Finally, receipt of an DeleteEventEnrollment 
indication is modeled as a transition from the current state to the NON-EXISTENT state. Arcs indicating transitions to 
or from the NON-EXISTENT state are not shown in Order to avoid clutter in the diagrams. 

15.22.3.1 Alarm Acknowledgment Rule equals NONE 

Figure 18 contains the state diagram for an event enrollment specifying the Alarm Acknowledgment Rule equal to NONE. 

\ 
DISABLED 4 (7) 

Figure 18 - State Diagram for Event Enrollment Alarm Acknowledgment Rule = NONE 

15.22.3.2 Alarm Acknowledgment Ruie equais SIMPLE 

Figure 19 contains the state diagram for an event enrollment specifying the Alarm Acknowledgment Rule equal to 
SIMPLE. 
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DISABLED 141 (7) 

IDLE l- 

Figure 19 - State Diagram for Event Enroiiment Alarm Acknowiedgment Ruie = SIMPLE 

IDLE 
ACKED 

L (7) 

DISABLED e (7) 
. 

-m J Lllf 
(3) ACTIVE 

- r- (3) 
NO-ACK-A 

(6) 
b 

I 

IDLE (4) -J L-tv 
NO-ACK-A 

) I 
(5) 

i 

ACTIVE 
ACKED 

(4) 

Figure 20 - State Diagram for Event Enroiiment Alarm Acknowledgment Ruie = ACK-ACTIVE 

15.22.3.3 Alarm Acknowiedgment Ruie equals ACK-ACTiVE 

Figure 20 contains the state diagram for an event enrollment specifying the Alarm Acknowledgment Rule qua1 to ACK- 
ACTIVE. 
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15.22.3.4 Alarm Acknowledgment Rule equals ACK-ALL 

F’igure 21 contains the state diagram for an event enrollment specifying the Alarm Acknowledgment Rule equal to ACK- 
ALL. 

. 
DISABLED - (7) . 

(5) I b 
I, (7) 

IDLE 
NO-ACK-1 

(4) 

Figure 21 - State Diagram for Event Enrollment Alarm Acknowiedgment Rule = ACK-ALL 

15.23 Conformance Requirements Unique to Event Management 

The Event Management Services define Parameter and time-support requirements for the VMD. These requirements are 
described below. 

15.23.1 Parameter Conformance Building Blocks 

Parameter conformance to the MMS Event Management Services is specified in terms of the requirements placed upon 
the VMD. These requirements are defined below 

AKEX 

The AKEC Parameter conformance block shall establish the validity of the Acknowledgement Event Condition Parameters 
of the DefineEventEnrollment and AcknowledgeEventNotification Service arguments, and the GetEventEnrollmentAt- 
tributes Service Result. 

If AKEX is supported, these Parameters are valid. 

Otherwise, these Parameters are invalid. A request or result specifying these Parameters shall constitute a protocol error. 
A valid Service request which, if honoured, would require a response specifying these Parameters shall result in a Service 
error specifying Error Class equal to ACCESS and Error Code equal to OBJECT-ACCESS-UNSUPPORTED. 

CE1 

The CEI Parameter conformance block shall establish the validitv of the Evaluation Interval Parameter of the AlterEve& Y 
ConditionMonitoring Service argument. 

If CE1 is supported, this Parameter is valid. 
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Ot~erwise, this Parameter is invalid- A request speSying this parameter ~3x119. cslnstitutz a prcdtoeol error. 

1523.2 Support for Time 

The Protocol Implementation Conformance Statement for an implementation sha!l state the level sf support for time (date 
and time of day, or Time Sequence Identifier.) 

Support for the Time Sequence Hdentifier implies that an implementation till be capable of assigning a sequence number to 
all attributes which represent time, but that real time in temms of date and time of day is not supported. The relationship 
sf the Time Sequence Identifier to date and time of day shall be for local deterxnination. 

Support for date and time of day impli es that an impl 
va’lues for all attributes which contain time (date and 

ementation m ai ntain .s a real time clcsck which is used to assign the 
time of day.) 

16 Journal Management Services 

The purpose of the Journal Management Services is to provide a facihty for the recording and retrieval of chronologically 
ordered information concerning events, variable contents of interest in conjunction with events, or both! and textual strings 
which may be used to provide, for example, annotating expianations or operator observations- The services contained in 
this clause are: 

ReadJournal Service 

WriteJournal Service 

InitiahzeJoumal Service 

ReportJournalStatus Service 

CreateJoumal Service 

I3eleteJournal Service 

16.1 The Journal Management 

This clause defines the Journal Object and the Journal Entry obiect, and urovides Services which opente OW these obiects. L 
Journal objects may be predefined at an MIMS server, or may be created through the use of the Creatdowma! setice. 
Journal objects shall have VMD-specific or AA-specific scope only- A Journal. Entry object shaH1 have a scope that is the 
same as the Journal Object that it references via its Journal Reference attribute. 

16.1.1 The Journal Object 

NOTE - ‘lhe MMI Jsurnal Object is comidesed to be capable of storing an indefinite num?xr sf Jsurnal Entries. Mthough real 
joumals deal with considerations such as storage rnzedia changeover and cont;ents archival, these issues shall be local mattem 

16.1.1.1 Attributes sf a Journal Object 

Object: Journal 

Key Attribute: Journal Name 
Attribute: MMS Deletable 
Attribute: List Qf Entry Reference 

Journal Name 

This attribute, of type Identifier, shall uniquely identify a particular Journal Object. 

MMS Deletable 
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This attribute shall indicate whether (true) or not (false) this Object may be deleted through the use of the DeleteJoumal 
Service. 

List Of Entry Reference 

This attribute shall be a list of references to Journal Entry objects. Such Journal Entry Object6 contain the information 
that makes up the Journal. A Journal Object shall contain zero or more entry references. 

16.1.2 The Journal Entry Object 

A Journal Entry Object is a time-stamped record of information within a Journal Object. 

16.1.2.1 Attributes of a Journal Entry Object 

Object: Journal Entry 

Key Attribute: Journal Reference 
Key Attribute: Entry Identifier 
Attribute: Application Process Identification 
Attr ibute: Time Stamp 
Attribute: Order Of Receipt 
Attribute: Additional Detail 
Attribute: Information Type (ANNOTATION, EVENT-DATA, DATA) 
Constraint: Information Type = ANNOTATION 

Attribute: Textual Comment 
Constraint: Information Type = EVENT-DATA 

Attribute: Event Transition Record 
Attribute: List of Journal Variables 

Constraint: Information Type = DATA 
Attribute: List of Journal Variables 

Journal Reference 

This attribute shall uniquely identify the Journal Object with which the Journal Entry Object is associated. This attribute 
shall be invariant once assigned. 

Entry Identifier 

This attribute shall be of type octet string and shall be one to eight octets in length. The value of this attribute shall 
be assigned by the server such that no two Journal Entry objects whose Journal Reference attributes are equal have the 
same value for this attribute. This attribute shall be invariant once assigned. The primary use of this vahe is to resolve 
the identity of a particular Journal Entry Object during access where multiple Journal Entry objects have an identical 
time-stamp. 

Application fiocess Identification 

This attribute, of type Application Reference, shall identify the Application hocess that caused the server to create the 
Journal Entry Object. 

Time Stamp 

This attribute, of type TimeOfDay and whose value shall be specified by the Application Process identtied in the Application 
I?rocess Identification attribute, shall contain a time of day. 

NOTE 1 - This attribute is intended tobeused bY a client to record the time of occurrence associated with the Textual 
Event ‘Ikansition Record and List of Journal Variables, 0r List of Journal Variables attributes for the Journal Entry Object. 

Comment, 

Order Of Receipt 
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This attribute represents the Order of creation of the Journal Entry Object among all other Journal Entry objects with the 
same Time Stamp attribute value and same Journal Reference attibute value. Journal Entry objects are created when 
they are received and made a part of a Journal. 

The intent of this attribute is to provide an ordering among Journal Entry objects within a journal that have the same 
time stamp. The server shall assign the value of the Order Of Receipt attribute so as to be monotonically increasing by 
Order of receipt of the information in the entry for those entries with the same Time Stamp and Journal Reference. 

Additional Detail 

Chis attribute contains zero or more attributes whose meaning and Syntax shall be defined by Companion Standards. 

Information Type 

This attribute shall indicate the type of information contained in the Journal Entry Object. If the value of this attribute 
is ANNOTATION, the information in the Journal Entry Object shall represent a textxal comment (which may be used 
to document or comment. on some condition or set of conditions). If the value of this attribute is EVENT-DATA, the 
information in the Journal Entry Object shall represent a record of the occurrence of an event and zero or more variable 
values. If the value of this attribute is DATA, the information in the Journal Entry Object shall represent Zero or more 
variable values. 

Textual Comment 

This attribute, which shall exist only if the Information Type attribute value is ANNOTATION, shall contain a textual 
comment. Chis attribute shall be a Character string whose length is between zero and two hundred fifky five (255) 
charackrs, inclusive. 

NOTE 2 - This attribute is intended to be used bv a client to document or comment on some condition or set of conditions. s. 

Event Transition Record 

This attribute, which shall exist only if the Information Type attribute value is EVENT-DATA, shall contain an Event 
Condition Name and an Event Condition State (see 15.1.1.1). 

NOTE 3 - This attribute is intended to be used by a client to record 
Condition Name and the resulting State attribute of this Event Condi tion. 

the occurrence of an event by specifkation of the Event 

List of Journal Variables 

This attribute, which shall exist only if the Information Type attribute value L ‘= EVENT-DATA or DATA, shall contain zero 
or more joumal variables. Esch journal variable shall contain a variable tag, which shall be a Character string whose 
length shall be not more than 32 characters, and a data value as specified by 12.4.2. 

NOTE4 - 
values of zero or 

If the Information Type attribute value is EVENT-DATA, this attribute 
more variables at the time of the occurrence of the event specified in the 

is intended to be used by a 
Event Transition Record. 

16.1.3 Operatlons on Journal and Journal Entry Objects 

Services which operate on Journal and Journal Entry objects are: 

4 

b) 

4 

4 

client to record the 

ReadJournal: retrieves one or more Journal Entry objeds referenced by a specified Journal Object; 

WriteJoumal: Causes one or more Journal Entry Object6 to be added to a journal by causing each such Journal 
Object to reference the Journal Object, and the Journal Object to reference each such Journal Entry Object; 

Entry 

InitializeJoumal: Causes Zero or more Journal Entry Object6 that are referenced bv a Journal Object to be deleted, d 
thereby Clearing all or part of that journal; 

ReportJournalStatus: retums the number of Journal Entry objects referenced by a specified Journal Object and 
whether the Journal Object specified may be deleted; 
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